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Tried and true—the stuffing-box principle as adapted by C. I. P. R. A. 
members in developing improved mechanical joints—and cast iron pipe 
which serves for a century. The section shown below has been in service 
in Philadelphia’s gas distribution system for more than 100 years. 


en I 


‘ 


SergB A ite 99 


pS PEE RE wi pa Os 


“ee 


= 
a 
3 


These mechanical joints 
have been proved gas-tight 
under all working pres- 
sures in field performance 
and by A. G. A. laboratory 
tests. Installed with com- 
mon labor and a ratchet 
wrench, Cast iron pipe — 
bell and spigot, plain end 
or flanged—is available in 
1% to 84 inches diameter. 


CAST IRON PIPE 


AMERICAN GAS JOURNAL, June, 1936 
Stroudsburg, Pa. Eecutive and litorial off 
post office at East Stroudsburg, Pa., 
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Our business of 
“Selling Solutions to Hard Problems’”’ 
brings us many inferesting and 
widely diversified jobs. 
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ss ye latest is the building and placing in successful operation 
of a pilot blue gas plant, using oxygen instead of air, with a mixture 
of coal and coke as generator fuel. Oxygen cannot at present be 
produced cheaply everywhere, so we anticipate only occasional 
demand for gas making equipment employing it. 


———— 
—— 
A ETE 


«» « « But our research and development activities have never 
been restricted to projects of only immediate commercial feasi- 
bility. We constantly make studies of all sorts in the field of gas, 
coal by-product recovery, chemical equipment and processing, in 
anticipation of future developments. In the case of oxygen gas 


equipment design and operation, our investigations go back al- 
most a decade. 


« « » We cite this project merely to illustrate the breadth of the 
engineering experience which Semet-Solvay places at your dis- 


posal, appreciating that the demand never slackens for “Solutions 
to Hard Problems.“ 


SEMET-~SOLVAY 


ENGINEERING CORPORATION 


Engineers y Contractors 


40 RECTOR STREET v NEW YORK, N.Y. 
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Gas Flow Computers 
High or Low Pressure 


New Improved Gas Flow Computers (Either High or Low Pressure) 
Are Now Available in Durable Celluloid, Encased in a Convenient 
Leatherette Cover. 


Low Pressure Computer Range: 


Cu. Ft. of Gas Per Hour—10 to 500 M 


Pipe Diameter %4” to 48” (including standard and actual 
weight up to 4”) 


Pressure Loss Inches .01-10. 


Length of Pipe—Feet 30-30 000 
Specific Gravity 1.5-.35 


Constants 1400-1000 






High Pressure Computer Range: 
Cu. Ft. of Gas Per Hour—100-10 000 M 


Diameter of Pipe Inches %4-30 

Difference in Absolute Pressure—Lbs. per sq. in. 1-500 
Sum of Absolute Pressures—Lbs. per sq. in. 2000-20 
Specific Gravity 1.5-.35 

Length of Pipe—Feet 100-5000 

Length of Pipe—Miles 1-250 


PRICE $3.50 Each 


SIZE 614” x 8” 
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We are now working on the Northern Section of this 22” Line 


PIPE LINE CONSTRUCTION 


THE U.G.1. CONTRACTING COMPANY 


Division of 


UNITED ENGINEERS & CONSTRUCTORS INC. 


CHICAGO PHILADELPHIA NEW YORK 


MAXIMUM RETURN TO CLIENTS PER DOLLAR EXPENDED 
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LOWER OPERATING COSTS and lower maintenance costs go hand in hand with Bartlett Hayward Water 
Gas Sets as they embody every advanced feature of design and construction. 


The success of Bartlett Hayward engineering is exemplified in many of the largest gas plants in the 


country. A wealth of practical experience in every phase of gas plant work is offered to all those con- 
templating erection or modernization. 








Undivided responsibility, as assumed by The Bartlett Hayward Company, 


is the best guarantee for 
strict economy in design, construction and operation. 


a a 


THE BARTLETT HAYWARD Com 
BALTIMORE. MARYLAND 
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IT’S EASY WITH SKINNER SADDLE TEE! 


DRILLING DEVICE 
@ No pipe cutting—no threading. Complete job in 3 minutes! The saving is 


tremendous. For installing ELECTROLUX—all gas or water appliances. Stand- 
ard with hundreds of companies. 
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Permanent under any pressure. Write for il- 
lustrated folder and special gas company prices. 
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Tenth Annual Conference 


of AGA. Production and Chemical 


F ‘ )R ten successive years the 

A.G.A. Production and Chemical 
Committees have held open confer- 
ences for the discussion of the tech- 
nical problems with which they 
deal. Some of the papers have dis- 
cussed pure scientific theory; others 
have covered new developments in 
processes or the use of cheaper ma- 
terials of manufacture. Serious in 
thought and purpose they have been 
the proving ground for new ideas 
which have subsequently been adopt- 
ed by the industry and been of great 
benefit to it. 

This year the conference was held 
at the Hotel New Yorker, New York 
City, on May 25th, 26th and 27th. 
An attendance of at least 400 speaks 
for itself. 


Committees 


After the opening remarks by the 
chairman, Mr. Louis Shnidman of 
Rochester, N. Y., Mr. Alexander 
Forward, Managing Director of the 
A.G.A., extended a greeting to those 
attending the Conference. He stated 
that a national advertising campaign 
for the gas industry was now as- 
sured, and that copy would be ready 
for the September issues of the 
magazines selected. 

Mr. Herman Russell, President of 
Rochester Gas and Electric Corpora- 
tion and Vice-President of Ameri- 
can Gas Association, showed several 
interesting and _ vitally important 
charts which indicated that under 
Rochester conditions it is more 
profitable for the company to pro- 
mote gas than electricity for cook- 
ing and water heating. It was clearly 


The Koppers Electrical Process for the 
Prevention of Nitrogenous Gum in 


Distributed Cas 


W. L. Shively and E. V. Harlow 


The Koppers Construction Company, Pittsburgh, Pennsylvania 


p RELIMINARY trials of a wide 

variety of possible methods for 
stabilizing gas against gum forma- 
tion led to the discovery that 
treatment of the gas with an elec- 
trical brush discharge had the possi- 
bility of meeting the exacting re- 
quirements of a successful process 
as above enumerated. It was found 


that such a discharge will (in the 
presence of oxygen) cause a reaction 
to occur that leads to higher oxides 
of nitrogen or their reaction prod- 
ucts with organic gum-formers. 
These higher oxides or reaction 
products are either quite reactive 
chemically or soluble so that their 
elimination from the gas stream 


inferred that many combination gas 
and electric companies are making 
a serious mistake in favoring elec- 
tricity for such services. 

An important feature was a series 
of five “Round Table Luncheon 
Conferences” on (1) Water Gas 
Operation, (2) Gas Conditioning 
and Purification, (3) Plant Main- 
tenance, (4) Coal Carbonization and 
By-Products, and (5) Economics of 
the Gas Industry. These afforded a 
splendid opportunity for free and in- 
formal discussion of the problems 
of the industry; and full advantage 
was taken of the opportunity thus 
offered. 

Several of the more important 
papers are printed in full in this 
issue of the JouRNAL. Abstracts of 
others appear below. 


can be accomplished by water or 
oil scrubbing. No special pro- 
vision for such scrubbing is usually 
necessary, since the process is in- 
stalled in the gas-purification sys- 
tem in such a position that the 
necessary scrubbing is accomplished 
by subsequent units such as a 
naphthalene scrubber, or else is 
installed before a storage holder 
which would afford a time delay for 
their harmless disappearance. Only 
a comparatively moderate treatment 
suffices to destroy substantially all 
of the gum-forming tendency of the 
gas, and this moderate exposure to 
the brush discharge does not affect 
any other property or constituent of 
the gas to an extent that can be de- 
tected by ordinary methods of gas 
analysis. The calorific value, chemi- 
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cal composition, specific gravity, 
volume, etc., remain unchanged—the 
sole detectible effects being an al- 
most complete elimination of nitric 
oxide and of the tendency to form 
nitrogenous gum. With the basis or 
principle of the process established, 
the problem was further develop- 
ment of a suitable apparatus to carry 
out the treatment on a commercial 
basis. 

The principal equipment required 
is: a step-up transformer to furnish 
approximately 25,000 volts potential, 
rectifying tubes and associated fila 
ment transformer, and the high 
tension feeders and switching sys 
tem. This equipment is shown in 
Figure 7. In the left foreground is 
the step-up transformer, overhead 
are the high-tension feeders and 
switches, and at the lower right are 
the rectifier tubes mounted on their 


filament transformer. The _high- 
tension lines are carried under- 
ground to the treater shells. For 


such voltage control as is required 
there are provided taps on the step- 
up transformer, and an induction 
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COST OF NITRIC-OXIDE ELIMINATION 


KOPPERS TREATER: 


PHILADELPHIA COKE COMPANY 


(Capacity of Plant 24,000,000 cu. ft. per day) 


Fixed Charges 


Per Day 


$24.00 
Power Production of brush discharge: 
20 watt-hours per M cu. ft. gas at lc per Kw. Hr. 
24,000 x 20 x Ic 
—— ——— — $4.80 
1,000 
For oil-spray pump 
12 Kw. Hr. at lc per Kw. Hr. = 0.12 4.92 
VW aintenance Painting of shells, cleaning of insulators and elec- 
trodes, replacement of pins, etc.; estimated at: 5.00 
Labor NO tests, inspection, etc. 2.00 
Steant For heating insulator compartments 2500 Ibs. at 
25c per M pounds. 
2,500 
x 25c 0.63 
1,000 
Tote ws = 
$36.55 


Cost per M cu. ft. of gas treated: 


3,655 
—_— = 0.152c 
24,000 


regulator. 

An installation having a capacity 
of 24,000,000 cu. ft. gas per day, was 
made at the Philadelphia Coke Com- 
pany. This apparatus has been in 
operation since August 30, 1935, and 
has shown a nitric-oxide elimination 


The Quantification of Dust in Gas 


Transmission Lines 
H. Levin 


Director of Research, Blaw-Knox Company, 
Pittsburgh, Pennsylvania 


OR one about to make dust deter- 

minations, a number of factors are 
to be taken into consideration. (In 
connection with the following, see 
introductory section of Chapter 110: 

1) The point in the gas stream 
where the dust is representative of 
the dust in the gas. 

2) The velocity of the gas at 
that point. 

3) The inside diameter of the tip 
of the sampling tube. 

4) The maximum cubic feet of gas 
per hour (actual conditions) that can 
be sent through the thimble with 
maximum efficiency in retaining the 
finest particles of entrained matter in 
the gas. 

5) The rate of gas flow through 
the meter at the pressure and tem- 
perature of the gas in the meter. 

6) The pressure of the gas in the 
main. 

7) The temperature of the gas in 
the main. 

8) The time required to collect a 
one gram sample. (This may have 
to be estimated. ) 


9) Maximum capacity of the 


thimble, i.e. grams of dust to fill say 
three-quarters of the thimble. 

10) The factors that change the 
dust content of the gas; such as may 
be due to the conditions of gas pro- 
duction or transmission during the 
different seasons of the year; peak 
loads in any given period ; the period 
during which a line is being “packed” 
or “unpacked,” etc. 

11) The deposition of dust in the 
sampling tube. 

12) The weight variables. 

Outline of the Steps Used for Taking 
Samples of Dust in Pipe Lines and for 
the Quantification of the Samples. 

Paper thimbles are used for col- 
lecting the dust. Before use, they 
are reduced to constant weight by 
conditioning with gas or air of con- 
stant moisture content. 

The gas line is tapped at conveni- 
ent points, and by means of appro- 
priate equipment a sample of gas is 
passed through the thimble, and the 
dust in the gas is thereby collected. 

After the dust sample is collected, 
the thimble plus the dust is weighed. 

(Concluded on page 11) 


‘ 


of from 97 to 98%. Little operating 
attention is required, and the costs 
(including fixed charges) are 0.152 
cents per M cu. ft. of gas treated. 
The apparatus also has other appli- 
cations which are now being inves- 
tigated. 





Corrosive Action of Salt 
Water When Used 


for Cooling 


E. M. Bliss 


Public Service Electric and Gas Company, 
Harrison, N. J. 


M2&: BLISS explained how an in- 
crease in the brackishness of 
the condenser water, combined with 
high oxygen content resulted in a 
serious corrosion of the cast iron 
shells. Zinc plates were installed in 
the various water compartments but 
failed to give adequate protection. 
Finally the Kirkaldy system for the 
prevention of corrosion was installed. 
The Kirkaldy system (patented) 
consists of an A.C. motor driving a 
D.C. generator of sufficient capacity 
to supply a current density of 5 am- 
peres per 1000 sq. ft. of cooling sur- 
face. The installation has been suc- 
cessful, and has proved to be an in- 
expensive way of saving the con- 
densers. Corrosion has been reduced 
98.8%. Actual current consumption 
varies from 0.4 KW Hrs. to 2.0 KW 
Hrs. per day per 1000 sq. ft. of con- 
denser surface. 
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Shrinkage of Low-Temperature Coke 


on Reheating to a Higher Temperature 
J. D. Davis and H. S. Auvil 


Pittsburgh Experiment Station, U. S. Bureau of Mines, 
Pittsburgh, Pa. 


Two important factors that deter- 
mine whether a coal can be carbon- 
ized safely in an open are: ex- 
pansion of the coal during the plastic 
stage, and the shrinkage of the coke 
after it has been formed. Various 
tests have been used to measure the 
expansion of coal during the forma- 
tion of coke, but the after-contraction 
of the coke and the factors influenc- 
ing it have not been investigated sys- 
tematically to the authors’ knowledge. 


Practical Significance of Results 


It is believed that the data so far 
obtained justify the conclusion that 
the pushing properties of a coal are 
determined by the net expansion in 
the plastic stage and are affected lit- 
tle or not at all by after-contraction. 
The percentage after-contraction is 
practically the same for all coals of 
coke-making rank, therefore the 
cause of pushing difficulties in any 
coal must be looked for in the net ex- 
pansion of that coal relative to that 
of coals giving no trouble. The old 
idea that strongly expanding coals 
will produce “stickers” in coke ovens 
is probably correct. It would appear 


to be a simple matter to differentiate 
between coals that are likely to pro- 
duce cokes difficult to push from 
those coals that do not, by measure- 
ment of net expansion through the 
plastic stage. But the measurement 
of such expansion is difficult ; a num- 
ber of laboratory methods are avail- 
able, but it is doubtful if the condi- 
tions of test in any of them approxi- 
mate those in a coke oven. It is sug- 
gested that one reason why low-vola- 
tile coals such as Pocahontas produce 
“stickers” is that in the plastic stage 
the mass is very sticky just before it 
sets to form coke. Tests in the Davis 
plastometer indicate that this is true ; 
also the agglutinating value of such 
coals is very high. This stickiness 
of the charge (lack of fluidity) tends 
to keep the mass in its expanded 
form which must be caused by in- 
ternal gas pressure. At this stage 
the charge is still firm enough to re- 
sist deformation by lateral pressure, 
the pressure being due to expansion 
in the more fluid plastic zone imme- 
diately following. Another import- 
ant factor (which reduces the net ex- 
pansion) is shinkage in the plastic 


11 


stage due to removal of volatile prod- 
ucts. Coals which produce stickers 
are mostly of low-volatile rank and 
there is less volatile matter to be re- 
moved than from high-volatile coals 
which push easily. For example, the 
amount of volatile matter removed 
from a Pocahontas coal at 500° C. 
was 7.0 per cent compared with 23.5 
per cent for high-volatile Pittsburgh 
coal. 


Summary 


1. The shrinkage that occurs when 
coke produced at 500° C. (by the 
Bureau of Mines-American Gas As- 
sociation method) is reheated to 900° 
C. is comparable to that occussing in 
a commercial oven after the coke is 
formed. 

2. The shrinkage is practically the 
same for all cokes; the average 
cubical shrinkage is 25.6 per cent, the 
corresponding linear value is 8.5 per 
cent. In an 18-inch oven, the shrink- 
age reduces the width of the charge 
1.53 inches. A “normal” coal, there- 
fore, is one that expands this amount 
in the pre-plastic and plastic stages. 

3. The coke shrinkage varies in a 
given temperature range. Apparent- 
ly, cokes made from coals of lower 
rank shrink more in the lower tem- 
perature ranges. 

4. Any test, or group of tests, that 
will predict the behavior of a coal in 
an oven up to the end of the plastic 
stage, can be used to predict whether 
or not that coal can be safely carbon- 
ized. 





A Summary of the Activities of the 
Water Gas Committee 
K. B. Nagler 


The Peoples Gas Light and Coke Company, 
Chicago, Ill. 


HE first Water Gas Committee 

was formed in 1924 under J. S. 
Kennedy as Chairman by action of 
the Managing Committee of the 
Technical Section—‘“to function in 
the interests of water gas much in the 
same manner that the Carbonization 
Committee functions with respect to 
coal gas.” 

For the first three years the work 
was reported on by three sections; 
namely, Operators’, Uncarburetted 
Water Gas, and Builders’. From 
1927 to 1930, inclusive, two principal 
groups functioned, Operators’ and 
Builders’ Sections, uncarburetted 
water gas not offering enough de- 
velopment to warrant the continu- 
ance of a separate section. Since 
1932 the Gas Production Committee 


has had as one of its major groups a 
Water Gas Subcommittee which has 
reported through various subcom- 
mittees, each assigned a definite field, 
and has followed developments in the 
art of the manufacturers through the 
reports of the Builders’ Section. 
The eleven years of work reported 
at the conventions cover a wide range 
of subjects, over thirty related phases 
of the art having received treatment 
at some time. These include bitu- 
minous coal, heavy oil, oil gas, high 
Btu gas, liquefied petroleum gases, 
reforming of gases, mixing of gases, 
refractories, waste heat boilers, tar 
emulsions, special methods such as 
backrun process, Chrisman cycle, re- 
versed air blast, refractory screen 
process and low gravity gas, auto- 


matic grates, use of oxygen and 
Water Gas Test Code. In general, 
the committee work undertaken re- 
flects the current economic problem 
in the use of cheaper materials, as in 
the case of soft coal or heavy oil, or 
the experience with new equipment 
or methods as illustrated with auto- 
matic grates, waste heat boilers or 
checkerless carburetters or finally, 
the current nuisance, as with tar 
emulsions. Much of the work un- 
dertaken has finally been well round- 
ed out and practically disposed of. 


Quantification of Dust 
(Concluded from page 10) 


The weight obtained for the dust 
sample may consist of moisture, dust 
and oily matter. The oily matter may 
be extracted in a Soxhlet Extractor 
by a suitable solvent, to reduce the 
dust to an “oil-free basis” as meas- 
ured by the action of the particular 
solvent used. 

The extracted dust sample and 
thimble are again reduced to constant 
weight. 

Microscopic examination for par- 
ticle size determinations, etc. 











oo 


monagyene 


caren ybben YEO 


te OTT 


tbat bane panes 4 


pameneey 


Fim agai aR 





2 eae: A EF Beeman Fem 











— 


morte wi 





She 


a on 


a? bat 





12 


The Two-Stage Thylox Process for 
Complete Removal of Hydrogen 


Sulphide from Gas 


By A. R. Powell 


The Koppers Construction Company, 


Pittsburgh, Pennsylvania 


HE nature of the reaction between 

the Thylox compound and H,S is 
quite different from these other 
processes which use alkaline absorb- 
ents. The resulting compound does 
not show a vapor pressure of H2S 
when in solution, but is a product of 
an irreversible reaction as far as the 
reverse process of evolving H25 is 
concerned. 


The original Thylox solution that 
is made up to enter the liquid-purifi- 
cation plant is simply a mixture of 
sodium carbonate and arsenic triox- 
ide in water. This solution contains 
some sodium arsenite formed by re- 
action between the sodium carbonate 
and arsenic trioxide. It is a very 
active absorbent for H»S, due to the 
following reaction between sodium 
arsenite and H.S. 


(1) 2NagH AsOs+5H2S= 
NasAsoS;+6Hot ) 


The compound formed by this re 
action is sodium thioarsenite, which 
is characterized by the fact that it 
has no vapor pressure of He2S, such 
as is always shown by the sulphides 
formed in other liquid-purification 
processes. 


This sodium thioarsenite readily 
absorbs oxygen from the air 
converted into a 
follows : 


to be 
thioarsenate, as 


(2) NasAsoS;+O02=NasgNSoS;02 
The thioarsenate formed in this 
reaction is the normal Thylox com- 
pound, and from this point on serves 
to alternately absorb He.S from the 
gas, be regenerated by oxygen of the 
air, again absorb Hoes, and so forth 


The 


follows: 


absorption reaction is as 


(3) NayAsoS;0.+HeS 
Na,yAs.Sg,O0+ H.2O 


This fouled solution absorbs oxy- 
gen from air when subjected to the 
correct conditions, thereby causing 
the following regeneration reaction 
to take place. 

(4) NasAseSgO0+O= 
NayAseS;00+8 


[t should again be emphasized that 
Equations (1) and (2) represent 
only preliminary reactions taking 
place after the addition of sodium 
carbonate and arsenic trioxide as 
raw materials for make-up of rea- 
gent to counter-balance small losses 
of Thylox compound in the process. 
After these preliminary reactions 
have taken place, then the thioarsen- 
ate so formed serves as a more or 
permanent reagent to absorb 
HeS according to Equation (3) and 
to be oxidized and give up free sul- 
phur according to Equation (4), this 
cyclic action continuing indefinitely. 

In the ordinary single-stage Thy- 
lox process, the reactions repre- 
sented by (1) and (2) occur in the 
solution as do the reactions 
represented by (3) and (4), since 
the mixed sodium carbonate and ar- 
senic trioxide for make-up are added 
directly to the recirculating solution 
in the process. The Two-Stage Thy- 
lox process described in this paper 
differs from this in that advantage 
is taken of the very active absorbing 
power of the original make-up solu- 
tion for small amounts of H.S in 
the Instead of adding the 
original make-up solution directly 
to the main recirculating solution, 
it is first recirculated in contact with 
the outlet gas that contains the small 
amount of H2S not removed by the 


less 


Same 


gas. 


main recirculating solution. This 
fresh and very active solution re- 
moves substantially all of the re- 


maining H,S from the gas according 
to Equation (1). 

This partially sulphided solution 
may then be introduced directly in- 
to the main recirculating Thylox 


. 
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solution to serve as the normal 
make-up or else it may first be oxi- 
dized according to Equation (2) and 
then be introduced as make-up. Since 
the raw materials added as make-up 
must first be changed according to 
Equations (1) and (2) before they 
become suitable to carry on the 
normal Thylox reactions (3) and 
(4), this preliminary treatment of 
the solution has the double advan- 
tage of converting the reagent to a 
more usable form before addition to 
the main solution and of removing 
the small residual amount of HeS 
from the gas. The make-up reagent 
is thereby made to serve a useful 
purpose before \its introduction into 
the main solution, and, after serving 
this purpose, its usefulness in the 
main solution is thereby not dimin- 
ished. 

The Two-Stage Thylox process is 
well adapted to the complete purifica- 
tion of all gases containing less than 
500 grains of H2S per 100 cubic feet, 
and that are relatively free of tar 
and condensible oils at the point of 
purification. A typical coal gas may 
be completely purified by this proc- 
ess for a net operating cost of about 
one-quarter of a cent per M cubic 
feet. 


Coke Strength and 
Structure as Affected 
by Coke Breeze 


Admixture to Coal 


F. J. Pfluke 


Rochester Gas & Electric Corp., 


Rochester, N. Y. 


HE committee is of the opinion 

that the first part of the work 
definitely proves that at least with 
certain kinds of either blended or 
100% high volatile coal certain 
amounts of coke breeze may be dis- 
posed of by mixing with the coal 
to be carbonized. The addition of this 
breeze does not produce harmful 
effects on the coke strength provid- 
ing the size of the breeze is kept 
below certain limits. Under the 
same conditions the size of the coke 
on the wharf is materially increased. 
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Some Methods Used in Evaluating 
Heavy Oils tor Gas Making 


is the development and use of the 

U.G.I1. Heavy Oil Process, the 
Physical Laboratory of The United 
Gas Improvement Company has 
made many tests to determine the 
enriching value and_ gas-making 
qualities of various grades of heavy 
oils. These laboratory determina- 
tions were frequently followed by 
tests on a large scale basis which af- 
forded the opportunity to check the 
Physical Laboratory results under 
plant operating conditions. It has 
been found that the Physical Labora- 
tory determinations, generally, 
checked very closely with plant oper 
ating results and hence have been 
very useful in selecting oils suitable 
for gas making. 

Our experience in heavy oil opera 
tion during the last seven years has 
shown that it is almost impossible to 
determine from the chemical analysis 
—specific gravity, viscosity, flash 
point, Conradson Coke, % sulphur, 
distillation, and hydro-carbon tests, 
etc.—whether a heavy oil under con 
sideration is suitable for gas making. 
It is true that the chemical analysis 
of the oil will give certain indications 
as to the suitability of the oil but we 
have found so many exceptions to 
any rule which can be worked out 
along this line that we do not con- 
sider it safe for an Operating Com- 
pany to decide entirely by the re- 
sults of a chemical analysis. 

The United Gas Improvement 
Company realized this even prior to 
the use of heavy oils. To this end, 
as early as 1913, a laboratory size 
cracking unit was developed for de- 
termining the amount of oil gas pro- 
duced and the enriching value per 
gallon of oil, with the use of blue gas 
asacarrier. In the early days, these 
tests were mostly made on gas oil. 
During the last seven years heavy oils 
gradually replaced gas oil along the 
Eastern Seaboard, and this cracking 
unit is now being used almost ex- 
clusively for heavy oils. 


We have accumulated considerable 


data on the chemical analysis and en- 
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riching values of heavy oils, as deter- 
mined by The U.G.I. Chemical and 
Physical Laboratories; also, operat- 
ing results from large scale plant 
experiments using various grades of 
heavy oil, with the U.G.I. Heavy Oil 
Process. 

From the study of this data, the 
discussion of the evaluation of heavy 
oils for gas making, will be consid- 
ered along the following lines: 

1. Relation of oil gravity to overall 
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efficiency when using heavy oils. 
Method of determining the gas 
and tar-making characteristics of 
heavy oil. 


Relation of Oil Gravity to Overall 
Efficiency When Using Heavy Oil 


The discussion of the overall ef- 
ficiency has been limited to a con- 
sideration of the enriching value of 
the oil when used for gas making. 


CHART I 


RELATION OF GRAVITY TO 
ENRICHING VALUE OF HEAVY OIL 
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Eighty-one (81) heavy oil samples 
coming from seven (7) different oil 
companies have been selected from 
this accomulated data and plotted in 
Chart I to show the relation of the 
enriching value to the oil gravity. 
A study of Chart I shows that 
whereas there is some relation be- 
tween the gravity of an oil and its 
enriching value, it is not 
definite. 

There are certain groups of oils 
coming from the same oil company 
which show that with the lighter oils 
higher enrichment could be obtained ; 
similarly there are other groups of 
oils, all of them coming from one 
company, which seem to vary con- 
siderably. For example, oils coming 
from Company “C” seem to show a 
distinct relation between gravity and 
enriching value; oils coming from 
Company “G” with an enriching 
value of 100,000 to 105,000 B.t.u. per 
gallon have a specific gravity vary- 
ing from .95 to 1.02 (17° Be’ to 3° 
Be’) and similarly, for a gravity of 
about .97 (14° Be’) have an enrich- 
ing value of 80,000 to 105,000 Btu 
per gallon. 

It seems definite from Chart I, 
that although the gravity of the oil 
seems to bear some relation to the 
enriching value of the oil, there are 
sO many exceptions to this relation, 
that a selection of an oil by gravity 
alone, is not a wise practice. How- 
ever, it might be possible to use the 
specific gravity in conjunction with 
other characteristics of the oil, such 
as viscosity, flash point, sulphur, 
coke, etc., as a means of eliminating 
the undesirable oils and reducing the 
number of oils for cracking test, or 
a plant trial, to a minimum. 


very 


Method of Determining the Gas 
and Tar-making Characteristics 
of Heavy Oil 


In plants operating with gas oil 
and without the use of blow run it is 
the usual procedure to determine the 
oil efficiency or the enriching value 
of the oil in Btu’s per gallon, when 
figuring the operating results. For 
this purpose the following enriching 
value formula is generally used: 


1000 (A-B) 
—————-_ + BD 

C 
Oil efficiency, or enrich- 
ing value in Btu per 
gal. oil 


4 
E= 
y 


Where E 


| 


A = Btu/cu.ft. make gas 

B = Btu/cu.ft. blue gas 

C = Oil used, in gals. per 
Mcf 

D=Cu.Ft. of oil gas per 
gal. oil 








The value of this formula prima- 
rily depends on the accuracy of the 
determination of the calorific value 
of the blue gas. The blue gas is 
generally assumed as 300 Btu’s per 
cu.ft., and the oil gas per gallon as 
65 to 70 cu.ft. 

When the water gas set is oper- 
ated without blow-run, using coke as 
generator fuel and gas oil, it is pos- 
sible to obtain a good quality blue 
gas, which approximates 300 Btu per 
cu.ft., and hence the above formula 
can be so used to successfully deter- 
mine the enriching value of the oil. 

Since the advent of blow-run, it 
has been very difficult to determine 
the calorific value of the blue gas 
(including the blow-run gas) and 
therefore the enriching value as de- 
termined by the above formula may 
be inaccurate and somewhat mislead- 
ing when using blow-run. 

The use of heavy oil in the water 
gas set, using the oil not only for en- 
riching the blue gas, but also reform- 
ing the oil in the generator fuel bed, 


NOTE: 

K=|OF +100C 
K,=!0F +100 (C-T) 
Where 
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not only made it just as difficult to 
determine the blue gas Btu, but has 
added another variable—the varia- 
tion in generator fuel due to the 
amount of reforming. The heavy 
oil operating technique has changed 
the operation of a water gas set to 
such an extent that we can now oper- 
ate a water gas set to produce a fin- 
ished gas of varying specific gravities 
and with varying amounts of inerts. 
In producing this gas, it is possible 
to operate with generator fuel rang- 
ing from 10 lb. to 25 lb. per Mef, 
and with oil varying from 3 to 6 
gallons per Mcf. 

The development of the U.G.I. 
Heavy Oil Process necessitated the 
conducting of plant scale tests under 
varied operating conditions. From 
the study of the operating results of 
these tests, (details of which are giv- 
en in the latter part of this report), 
a new formula called the “Terzian 
Factor” was developed for compar- 
ing operating results, and has been 
successfully used during late years. 


CHART II 


RELATION OF MAKE GAS 
BTU. TO K & Ki 
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T=Tor Made, Gals. per Mcf. 
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The formula for the “Terzian 

Factor” is: 
K 10F+100C 
Terzian Factor SS ene ee ee . 
A A 
Where K = 10F + 100C 
F = Gen. Fuel used, Lb./Mcf 
C = Oil used Gal./Mcf 
A = Btu per cu.ft. Make Gas 

When operating with a fairly uni- 
form fuel and oil, operating results 
obtained under extremely varying 
conditions of operations, can be suc- 
cessfully compared by the use of this 
formula; the smaller the numerical 
value of the Terzian Factor, the bet- 
ter gasification efficiencies. 

Charts and Tables prepared from 
the operating results secured on 
plant scale tests using various kinds 
of heavy oils, show that the Terzian 
Factor is practical for use in com- 
paring plant operating results. In 
addition, the charts show the varia- 
tion of the gas and tar making quali- 
ties of heavy oils with respect to the 
Terzian Factor. 

Chart II shows the graphical rela- 
tion of the operating results given in 
Table II. In this chart we note that 
with a uniform quality of heavy oil, 
there is a definite relation between 
the calorific value of the make gas 
and “K”, where 

K = 10 (Ib.Fuel/Mcf) + 100 
(gals. oil/Mcf) 

Similarly, there is a definite rela- 
tion between calorific value of the 
make gas and ‘“‘Ky”, where 

K, = 10 (lb. Fuel/Mcf) + 100 
(gals. oil/Mcf — gals. tar/Mcf) 

From these relations of make gas 
Btu vs. K and K, the “Terzian Fac- 
tor’, and the “Terzian Plant Con- 
stant” were worked out. 
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Charts III and IV show that the 
Terzian Factor, or the relation of K 
to the make gas Btu is practically 
constant under varying operating 
conditions, and varying amounts of 








generator fuel per Mcf, when pro- 
ducing a carburetted water gas of 
400 to 700 Btu per cu.ft. calorific 
value, and operating with heavy oil 
of a fairly uniform quality. 


CHART ¥ 


RELATION OF TERZIAN FACTOR TO GALS. TAR MADE PER MCF 
OF 530 BTU. GAS WHEN USING HEAVY OILS OF 
VARYING ENRICHING QUALITIES 
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Chart V shows the amount of tar 
made per Mcf of 530 Btu gas, when 
operating with heavy oils having dif- 
ferent enriching values. The amount 
of tar made is plotted against the 
Terzian Factor. When plant oper- 
ating results are known, the quantity 
of the tar to be produced can be esti- 
mated from this chart. 
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Chart VI shows the relation of the 
Terzian Factor to the enriching value 
of heavy oil. In these tests, the en- 
riching value of a sample of the 
heavy oil used was determined by the 
Physical Laboratory of The U.G.I. 
Company. These operating results 
are shown in Tables II and II. 

A study of these various tables 
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and charts shows that by the use of 
the Terzian Factor it is possible to 
determine the approximate enriching 
value and the amount of tar per Mcf 
to be produced when using a certain 
grade of heavy oil. It is true that a 
large scale test will have to be made 
in determining the Terzian Factor 
but the length of the test could be 
limited to the use of the oil in the 
plant for a few days. The real eco- 
nomic value of an oil depends not 
only on the operating results secured, 
such as gravity, fuel per M and oil 
per M, but also on the amount of tar 
made which will be credited to the 
operating costs eventually. The value 
of an oil therefore will depend on 
the price of generator fuel and the 
value of the tar as credit. 

When using practically the same 
grade of oil, the Terzian Factor ap- 
parently stays constant whether the 
operation is carried out with reform- 
ing or without reforming; similarly 
a variation in the amount of blow- 
run used does not seem to affect this 
factor. 

In most plants it is generally hard 
to determine the actual quantity of 
the tar made, even though the qual- 
ity of the oil might stay uniform 
throughout the year. In plants where 
the tar is worked up regularly and 
the amount of wet tar kept in stor- 
age is rather small, it is easy to de- 
termine the quantity of the tar pro- 
duced. However, most gas plants 
have quite a stock of wet tar kept 
in relief holders, wet tar tanks, sepa- 
rators, etc. and since the water con- 
tent of the wet tar is rather indefi- 
nite, it is rather hard to estimate the 
actual quantity of the tar made. 

A study of heavy oil operating re- 
sults of various plants for the last 
six years indicates that we can use 
the “Terzian Plant Constant” as a 
means of checking the plant oper- 
ating results including the tar pro- 
duction. The formula for the “Plant 
Constant” is: 

Ky 

Terzian Plant Constant —_—= 

A 
LOF + 100 (C :% 


A 

Where F = Generator fuel used, Lb./Mcf 
C = Oil used, gals./Mcf 
T = Tar made, gals./Mcf 

A = Btu per cu.ft—make gas 
The “Plant Constant” varies be- 
tween .88 and .92, primarily due to 
the quality of the heavy oil used. 
Oils of high enriching value give a 
low “Plant Constant”, and oils of 
low enriching value give the higher 
figure. There is also a slight varia- 
tion between different plants, even 
(Continued on page 32) 
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A Study of the Removal of Free 
Sulphur From Spent Oxide 


REPORT of progress on the 

various methods for the removal 
of free sulphur from spent oxide, 
with special reference to removal by 
solvent extraction. The problem is 
studied with the object of recovering 
sulphur in a readily marketable form 
and making possible the reuse of 
spent oxide, 
Summary and Conclusions 


1. Abstracts, taken from the 
Chemical Abstracts of the 
American Chemical Society, 
for the period 1907 to 1934 in- 
clusive, give a comprehensive 
review of previous work on this 
subject. 

2. Experiments, using an appar- 
atus accommodating 100 pounds 
of spent oxide, indicate that re- 
moval of free sulphur by melt- 
ing the latter with steam or hot 
water would present serious 
difficulties. 

3. Sulphur may be removed com- 
pletely from spent oxide by a 
combination of melting and 
steam distillation. The high 
temperature required for eco- 
nomical operation, however, 
would probably result in les- 
sened oxide activity. 

4. Several relatively inexpensive 
solvents were studied to deter- 
mine their value for use in the 
extraction of sulphur from 
spent oxide. Sulphur appears 
to be miscible with liquid naph 
thalene in all proportions at 
250° F. 

5. Small scale laboratory experi 
ments indicate that substantially 
complete recovery of the free 
sulphur can be effected by 
means of solvent extraction. to 
yield a sulphur product of high 
purity. 

6. Fouling tests on the extracted 
oxide prove that it has a value 
for purification nearly as great 
as the new oxide. 
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7. Fouling tests by the Seil meth- 
od favor more active oxides be- 
cause of the high space velocity 
employed. By this test, a less ac- 
tive oxide may be shown to be 
incapable of giving complete re- 
moval of hydrogen sulphide, 
but upon reducing the space ve- 
locity results for a highly ac- 
tive, and less active, oxides may 
be nearly equal. 

8. Continuation of work on the re- 
covery of free sulphur from 
spent oxide by extraction is 
recommended and a summary 
of the principal points of attack 
is presented. 


Introduction 


Spent oxide, discarded from the 
purifiers at many of our large gas 
plants, contains from 50 to 60% free 
sulphur on the dry basis. Since, for 
the last few years, sulphur has sold 
at the mines for $18 per ton, this 
spent oxide represents a potential 
value of between $9 and $11 per ton 
of spent oxide, in terms of sulphur 
alone. 

This value has made it possible to 
realize an appreciable credit toward 
purification costs by selling the spent 
oxide to chemical plants where the 
material is burned, forming sulphur 
dioxide and _ ultimately sulphuric 
acid. The ignited oxide residue 
from this treatment has been found 
to be worthless for the removal of 
Hydrogen Sulphide. 

In order to market spent oxide, 
however, it is generally necessary to 
substitute a non-combustible material 
(e.g. blast furnace slag) for the 
shavings formerly used. 

In the case of a spent oxide con- 
taining 50% free sulphur, for each 
ton of sulphur, there is a ton of ox- 
ide accompanying it from which no 
revenue is obtained. In order to ob- 
tain the maximum return on. the 
original cost of the oxide, it is neces- 
sary to get the greatest ratio of sul- 
phur removed to oxide used; in 
other words to build up the sulphur 
content of the oxide to the highest 
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practical point. This practical point 
is an optimum point where the sav- 
ing in cost of material is balanced 
by the increased cost of labor inci- 
dental to curing the oxide and dump- 
ing and filling the boxes. 

It is obvious that as the concentra- 
tion of sulphur, cyanides, and other 
organic compounds build up in the 
material, the advantage of continued 
use becomes less and the purifying 
capacity of the plant may be im- 
paired due to the lessened activity of 
the high sulphur oxide. This condi- 
tion may occur before the optimum 
point is attained. 

It is known that spent oxide, be- 
cause of this lessened activity, is sold 
or discarded before the ultimate ca- 
pacity of the material is reached. 
But for the large amount of free sul- 
phur present, the oxide would still 
have considerable value for purifica- 
tion. In connection with this last 
statement, we have the interesting 
corollary that, but for the presence 
of large amounts of oxide, the sul- 
phur would have more value. 

It therefore appears to be axio- 
matic that a relatively inexpensive 
method for the separation of the 
free sulphur from the oxide would 
be of great value. Such method 
should yield sulphur of sufficient 
purity for all industrial uses and 
should leave the oxide in condition 
for further use for purification. 

In this paper an attempt will be 
made to report the progress of work 
in the development of such a method 
under a given set of conditions. 


Discussion 


The idea of recovering free sul- 
phur from spent oxide is by no 
means new. As early as 1905, let- 
ters patent were granted to Becig- 
neul for a process for the extraction 
of sulphur from spent oxide by 
means of toluene at 105° C. 

Since that time many modifica- 
tions of that, and other, processes 
have been developed seeking the 
same end. In general these process- 
es may be divided into three classes: 
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1. Those employing extraction by 
means of organic solvents such 
as carbon bisulphide, benzol, 
toluol, tetralin and others. 
Those employing extraction by 
means of ammonium sulphide 
solution (or ammonia liquor). 

_ Those in which the sulphur is 
separated by melting with steam 
or superheated water. 

The patent situation may be sum- 
marized by stating that the basic 
patents on both classes of extrac- 
tion processes have long since ex- 
pired; those patents in force apply- 
ing to the use of specific solvents 
only, or, in the case of the am- 
monium sulphide processes, to cer- 
tain modifications of the procedure. 
The patents for the separation of 
sulphur by melting are still in force. 

This being the situation, it may 
appear strange that sulphur recovery 
from spent oxide has not met with 
wider favor. Except in Germany 
where about 20,000 tons of sulphur 
are produced annually by extraction 
of spent oxide with ammonium sul- 
phide, little seems to have been done. 

The chief difficulties which have 
restricted the extension of sulphur 
extraction appear to be the prohib- 
itive cost of solvents and the tarry 
nature of many oxides, the latter 
condition resulting in impure sul- 
phur or adding to the expense and 
equipment required in order to 
purify the sulphur or sulphur solu- 
tion. Probably the latter objection 
is the greater. 

Ammonium sulphide or crude am- 
monia liquor is a rather cheap solv- 
ent, usually available in the plant. In 
this case however, the oxide probably 
would be of little value for further 
use in the purifiers since the am- 
monium sulphide would foul the 
oxide to sulphide during the extrac- 
tion process. Besides this, the sul- 
phur in the polysulphide solution 
would require evaporation to recover 
the sulphur—undoubtedly a more 
heat-consuming process than merely 
heating a circulating solution. In the 
present work, fortunately, the oxide 
from the plant for which this work 
is being done is comparatively free 
of tar. 

Another objection to some of the 
extraction processes lies in the neces- 
sity for expensive equipment, or in 
the hazards associated with the proc- 
ess. In order to use benzo] as 
solvent economically a temperature 
considerably in excess of its boiling 
point is required necessitating high 
pressure. Carbon bisulphide, in ad- 
dition to its higher cost, is highly 
volatile resulting in process losses, 
and particularly presenting a serious 
fire hazard. Solvents studied in this 
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work, are for the most part, not open 
to these objections. 

At the start of this work, it was 
thought that the most desirable 
method for the removal of free sul- 
phur from spent oxide would be one 
in which the sulphur was melted by 
steam or hot water, and the molten 
sulphur run off from the oxide mass. 
Attempts to separate sulphur by this 
means using an apparatus accomo- 
dating 100 pounds of spent oxide 
were unsuccessful. 

A modified melting process, where- 
by sulphur was both melted and dis- 
tilled with superheated exhaust 
steam was tried in some brief, small 
scale experiments in the laboratory. 
This seemed more promising than a 
process depending on melting alone 
but was not thought to be entirely 
adequate. 

Although the investigation of 
neither of these two methods was 
sufficiently exhaustive to preclude 
any possibility of success, study of 
these methods of separation were 
abandoned in view of the more fav- 
orable outlook for an _ extraction 
method. Removal of sulphur by ex- 
traction gave very promising results 
and the bulk of the work in this 
paper lies in that field. 


Separation of Sulphur by Melting 


An attempt was made to separate 
sulphur from 100 pounds of spent 
oxide by melting the sulphur with 
condensate from high pressure steam 
and allowing the molten sulphur to 
drain from the oxide mass. The at- 
tempt was not successful, the only 
visible sulphur being in a colloidal 
state in the water discharged. 

The oxide used for this experi- 
ment was slag oxide. After com- 
pletion of the test, the oxide was re- 
moved with great difficulty, it having 
formed a single very hard mass. 
This caking of the oxide indicated 
that the sulphur had melted and re- 
mained in the oxide, solidifving and 
cementing the oxide in cooling. It 
was then thought that by causing hot 
water to circulate through the oxide. 
the liquid sulphur would be flushed 
down into the receiver. The ap- 
paratus was therefore modified to 
the form shown in the sketch, and 
charged with 100 pounds of spent 
oxide. This experiment did not re- 
sult in the separation of more than a 
very small amount of sulphur, per- 
haps an ounce of small pellet-like 
lumps. This sulphur was contam- 
inated with oxide. 

Since the test had been handi- 
capped by poor circulation of the 
superheated hot water due to the re- 
sistance offered by the oxide, it was 
repeated using shaving oxide. Cir- 
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culation was much better in this ex- 
periment. Unfortunately, the test 
was not completed, since a coil in 
the heater cracked, due either to a 
stoppage caused by entrained oxide, 
or corrosion of the copper coil by 
traces of sulphur in the water. 

A slightly larger amount of sul- 
phur than before was recovered in 
the short time the test was run but, 
as before, the sulphur was contami- 
nated with oxide, 


Separation of Sulphur by Melting and 
Distillation with Steam 


At the same time that these tests 
with the larger apparatus were being 
made, some small scale tests were 
made in the laboratory in which sul- 
phur was completely removed from 
spent oxide by melting and distilling 
the sulphur with exhaust steam, 
superheated to 300° F. 

It was decided, however, that in 
order to reduce the steam required to 
an economical amount, the tempera- 
ture of distillation would be so high 
as to probably seriously impair the 
purifying value of the oxide. This 
method is undoubtedly worthy of 
further investigation and study but 
in view of the more favorable out- 
look for the removal of sulphur vy 
extraction, further work on this 
method, as well as work with the 
larger apparatus, was postponed, 


Separation by Extraction 
Solubility Tests 


Several organic solvents were test- 
ed in order to determine the effective 
solubility of sulphur in them. These 
tests were made at various stages in 
the work as the need for finding bet- 
ter solvents or for lowering the ex- 
traction temperature became appar- 
ent. For convenience they are all 
tabulated in the following table. The 
methods used for determining the 
solubility are indicated by letters cor- 
responding to the methods described 
in another section Of this paper. It 
was later concluded that the results 
obtained by method B were some- 
what low since some of the sulphur 
must have dissolved in the benzol 
used for washing out the solvents 
being tested (solubility of sulphur 
in benzol at 25° C.—21 grams per 
liter). 


Naphthalene as Solvent 


Since tetralin (tetra-hydro-naph- 
thalene) is known to be an excellent 
solvent for sulphur, it was thought 
that, in accordance with one of the 
laws of solubility, a compound of 
similar structure might also have 
similar characteristics. Naphthalene 
closely resembles tetralin in struc- 
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ture—tetralin being naphthalene 
with four of the carbon atoms hav- 
ing an extra atom of hydrogen. 

To test this theory, the solubility 
of sulphur in liquid naphthalene was 
tested by adding sulphur to the molt- 
en naphthalene at 250°F. All of the 
sulphur added melted and then rap- 
idly dissolved. Additional amounts 
of sulphur were repeatedly added 
with the same results. Although not 
carried far enough to establish the 
fact, it seemed apparent that the 
naphthalene would continue to dis- 
solve sulphur or in other words be 
miscible with the sulphur in all pro- 
portions. 

While there would no doubt be 
difficulties in using liquid naphtha- 
lene as solvent, (especially in recov- 
ing the sulphur from the naphtha- 
lene) it was thought that the addi- 
tion of naphthalene to other solvents 
might improve their capacity to dis- 
solve sulphur. 

Solubility tests on solvents pre- 
pared by the addition of naphthalene 
confirmed the belief as shown by the 
results in the table. The naphtha- 
lene heavy solvent solution listed in 
the table was made by dissolving 50 
grams of naphthalene in 150 cc of 
crude heavy solvent naphtha. The 
other two solutions were made by 
dissolving 30 grams of naphthalene 
in 170 c.c. of Solvesso No. 2 and 15 
grams of naphthalene in 150 cc of 
Solvesso No. 3. 

It was found that addition of 
naphthalene also lowered the melting 
point of sulphur by as much as 20°F. 
This is important, since in accord- 
ance with another law of solubility, 
a substance is more soluble in a 
liquid when the substance is in the 
liquid phase, even though no increase 
in temperature is involved. 


Effective Solubility of Sulphur in 
Various Solvents 


Solvent 212°F. 
Kerosene 71 A 
Range Oil 
Xylol 77 A 
Tetralin 89 A 
Crude Heavy. Solv. Naph. 74A 


Ditto, sat’d naphthalene 
Acid Washed Gas Oil 

. t Fogger Oil 
Everett Drip Oil 
Untreated Range Oil 

E. Texas Heavy Naphtha 


Varsol 
Solvesso No. 1 
- No. 2 


Ditto, plus naphthalene 
Solvesso No. 3 
Ditto, plus naphthalene 
Solvesso No. 4 





Extraction with Crude Heavy 
Solvent Naphtha 


The laboratory extraction appar- 
atus, designed for this work was first 
tried in a qualitative manner using a 
sample of crude heavy solvent 
naphtha. Separation of sulphur 
was rapid and the sulphur recovered 
was of good appearance. 


Oxide Sample for Extractions 


For subsequent extraction work a 
barrel of oxide, being a routine gross 
sample of slag oxide dumped from 
one of the plant purifiers, was ob- 
tained. The free sulphur content 
was 40.0%, 


Extraction with Kerosene 


Using a sample of kerosene from 
the plant, an extraction was run on 
200 grams of spent oxide. The ox- 
ide, when placed in the extraction 
tube contained many hard lumps but 
after extraction these lumps had 
either disintegrated or were easily 
friable. This was also observed in 
subsequent extractions with all solv- 
ents and is important, since the 
breaking up of such lumps increases 
the effective surface for purification. 
The sulphur was of excellent ap- 
pearance and was equivalent to 
98.8% of the available amount. 


Extraction with Gas Oil 


An extraction was made of the 
spent oxide using a sample of Bea- 
con gas oil from the plant. The gas 
oil at the start was light brown but 
soon became black; the sulphur re- 
covered was also black and the run 
was discontinued. 


Extraction with Range Oil 

Range oil was the next solvent 
tried in the extractor, it being of in- 
terest since it is somewhat less vola- 
tile and is cheaper than kerosene. 





220°F 250°F  300°F 350°F 
65A 
200 B 300 B 
368 B 
68 B 66 B 
51B 93 B 
134B 
51C 
39 C 
62 C 
78 C 
140C 
170C 
192C 
230 C 
260 C 
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The sulphur was of the same appear- 
ance as that recovered when kero- 
sene was used. The amount of sul- 
phur recovered amounted to 95.2% 
of the available amount. 


Extraction with Crude Heavy Solvent 
Naphtha (saturated with 
naphthalene) 


A saturated solution of naphtha- 
lene in crude heavy solvent naphtha 
was prepared by dissolving 950 
grams of naphthalene in 2850 cc of 
the solvent. With this solution, a 
series of four extractions was made 
using the laboratory extractor. The 
temperature of the sulphur solution 
leaving the oxide at times reached 
250°F., while the temperature of 
solvent entering the oxide was some- 
times as high as 350°F., but usually 
250° F. to 300°F. 

The sulphur recovered amounted 
to 94.9% of the available amount and 
was of uniformly good appearance 
except that it was not such a clear 
yellow as was the sulphur extracted 
with kerosene and range oil. Sul- 
phur recovered from the heavy solv- 
ent naphthalene solution tended 
slightly towards an orange shade. 


Fouling Tests on Oxide Extracted 
with Crude Heavy Solvent- 
Naphthalene 


The oxide resulting from these ex- 
tractions with crude heavy solvent 
naphthalene was accumulated, thor- 
oughly mixed, and allowed to air dry 
for several days. In the meanwhile 
a standard oxide was prepared from 
Lux ore and slag, this standard to be 
used for comparison in fouling tests. 
In making the mixture 19.5 pounds 
of slag and 23.5 pounds of Lux ore 
were mixed and allowed to dry in a 
pan over steam coils for two days. 
The weights of material taken were 
on the wet (as received) basis. 

These tests showed that the activ- 
ated oxide, at least, had some value 
for purification but was low in activ- 
ity. The activated extracted oxide 
appears in a still more favorable 
light when compared with other 
commercial oxides of less activity 
than the Lux. j 

Fouling tests results on two other 
oxides were found in the laboratory 
files. Those tests were made on two 
other well known oxides, oxides A 
and B (oxide B being oxide A ac- 
tivated by the manufacturer.) In 
those tests, 50 grams of oxide ore 
and 50 grams of sawdust were used, 
with an inlet H.S concentration of 
only 246 grains instead of 410 grains 
as in this work. A comparison of 


values taken from the curves for 
those tests and the curve for the ex- 
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| FOULING TESTS ON SPENT OxIDes; ~~*| | 7 ~T~" 8 
EXTRACTED WITH SOLVESSO NO. 3 - 


Free Sulphur in Oxide Before Extraction = 40.0% 
Removed by Extraction 


| 97.4% of Available 


| i 
Weight of oxide = 


100 graas 
Ave. Inlet HS = gs. 8/100 cu. ft.; 
Rate of = 9.0 cu. ft. /ar. 


TIme IN HOURS 


ee 


EXTRACTED OXIDE 


Per Cent Removal ‘igt 


tracted oxide is presented in the fol- 
lowing table. 


Ave. Inlet H.S, 
Oxides A & B— 
246 grs. 
Ave. Inlet HS, 


Act-Extra. Oxide Per Cent Re- 


—410 grs. moval H.S 

Time in Activated- 

Hours Extracted A B 
1 90 96 100 
2 44 x4 100 
3 38 72 96 
4 36 55 &4 
5 36 45 76 
6 37 37 64 
7 37 31 55 
& 35 26 49 
9 31 22 43 
10 28 20 39 
11 26 18 36 
12 25 17 33 
13 25 16 29 
14 25 16 27 
15 25 16 25 


Examination of this table reveals 
that at the seventh hour, oxide A has 
lost its early superiority over the ac- 
tivated extracted oxide, per cent re- 
moval for both oxides being equal 
at that point. 

For the rest of the test, the ac- 
tivated extracted oxide shows a defi- 
nite superiority over oxide A. 

Oxide B gives better removal than 
the activated extracted oxide until 
the 15th hour when both oxides were 
performing equally. Extrapolation 
of the curve for the activated-ex- 
tracted oxide compared with the ac- 
tual curve for oxide B (which ex- 
tends for twenty hours) would in- 
dicate a slight superiority for the 
activated extracted oxide for that 
portion of the fouling period. 
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Ave. Inlet H2S 
10.0 


9.0 
8.0 
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Fouling Tests on Oxide Extracted 
with Solvesso No. 3 


The oxide resulting from the ex- 
traction with Solvesso No. 3 and 
which had been steamed with the ad- 
dition of 5% hydrated lime, was ac- 
cumulated, dried on the steam bath, 
crushed to pass a 10 mesh screen 
and thoroughly mixed. 

A new standard oxide was pre- 
pared by mixing Lux ore with blast 
furnace slag in such proportions as 
to give, on a dry basis, 1432 grams 
of ore and 1670 grams of slag. This 
mixture thus contained about 46% 
ore on a dry basis. This was about 
the same ore content as was in the 
extracted oxide when first prepared 
for the use in the plant. 

The first test was made on the ex- 
tracted oxide without activation. 
The removal curves (curve sheet 2) 
show that although the standard 
oxide is deficient in initial activity, 
the more rapid falling off of the 
standard after the first hour results 
in substantially equal performance at 
the eighth hour. 

In an effort to improve the activ- 
ity of the extracted oxide, 5% 
sodium carbonate was added, the 
carbonate being dissolved in the 
water used to moisten the oxide. The 
initial activity (curve sheet 3) was 
somewhat improved by this treat- 
ment but the early improvement over 
the untreated extracted oxide ap- 
pears to be soon lost (after six 
hours). 

To determine the effect of increas- 
ing the alkalinity of the extracted 
oxide with a view toward further 
improvement of activity, a test was 
made using extracted oxide with 
15% added sodium carbonate. The 
curve (curve sheet 4) shows further 
improvement of the activity during 


11.0). Weight of Oxide samples 
= 410 gre 
of Flow = 9.0 cu. 
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the first of the test but a much more 
rapid loss of the activity. 

For the next fouling test, the 
standard oxide was omitted, the test 
being conducted on a mixture of 80 
grams extracted oxide with 20 grams 
of standard mixture added and a 
sample of extracted oxide with 5% 
added tri-sodium phosphate. The 
use of a standard oxide for compari- 
son was omitted this time since it 
had been found that the results for 
the standard oxides were duplicated 
in the various tests. The addition 
of the standard oxide to the extract- 
ed oxide resulted in improved re- 
moval of hydrogen sulphide. The 
initial activity was not greatly im- 
proved, however. The addition of 
5% tri-sodium phosphate gave re- 
sults comparable to the results ob- 
tained by the addition of 5% sodium 
carbonate. 

The extracted oxide remaining 
was treated, the treatment consisting 
of allowing the oxide to stand under 
one-normal (4%) sodium hydroxide 
solution for three weeks. Instead 
of washing the oxide free of the so- 
lution however, it was permitted to 
drain on the filter and air dry. The 
amount of solution retained by the 
oxide was not measured, but it may 
be assumed to be about the same 
amount as was absorbed by the oxide 
from the previous series of extrac- 
tion when treated with 10% NaOH 
solution. In that case, the added 
alkali would amount to about 4.8% 
NaOH. 

Examination of the curves (curve 
sheet 7) for the fouling test on this 
peptized oxide clearly demonstrates 
the effect of the rate of flow on ac- 
tivity. Not only does cutting the 
rate from 9.0 to 4.5 cubic feet per 

(Continued on page 51) 
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T HE manufactured gas business in 

the United States uses about 11,- 
500,000 barrels of oil for carburetted 
water gas and about 800,000 barrels 
additional for other purposes. It also 
uses 4,781 ,000,000 cu. ft. of re- 
formed refinery gas and 2,541,000,- 
000 cu. ft. of raw refinery gas. These 
figures are from Mr. Ryan’s report 
for the operations of 1934. Of a 
total of 386,706,000,000 cu. ft. pro- 
duced and purchased, 156,625,000, 
900 cu. ft. is carburetted water gas 
and to it should be added oil gas, re- 
formed refinery gas and raw refin- 
ery gas, making a total of 167,123,- 
000,000 cu. ft., or 44% dependent on 
the petroleum industry. 

The petroleum industry in 1935 
produced and imported 1,026,000,- 
000 barrels of oil. Practically all of 
this was processed through the re- 
fineries and resulted in 220,000,000 
barrels of straight run gasoline, 207,- 
QUU,000 barrels of cracked gasoline, 
56,000,000 barrels of kerosene, 28,- 
000,000 barrels of lubricants, 375,- 
UYUU,UUU barrels of gas oil and fuel 
oil, and 250,000,000,000 cubic feet 
of refinery gas equivalent to about 
63,000,000 barrels of oil. Out of this 
375,000,000 barrels of gas oil and 
fuel oil, the manufactured gas indus- 
try used 12,430,000 barrels, or about 
3%%. Out of the 250,000,000,000 
cubic feet of refinery gas, the manu- 
tactured gas industry used about 4.- 
000,000,000, or 1.6%. It is apparent, 
therefore, that the requirements of 
the manufactured gas industry are 
not putting any very great strain on 
the petroleum industry. 

Both the refinery gas and the gas 
oil and fuel oil are in the nature of 
by-products of the petroleum indus- 
try (in much the same way as coke 
is a by-product of manufactured coal 
gas) and must be sold at a price that 
will move them. The gas man is 
therefore interested in his competi- 
tors for these products. Most of 
these by-product petroleum products 
Presented before the A.G.A. Production 


and Chemical Conference New York, N 
Y., May 25th. 





have to be sold in ultimate competi- 
tion with coal. In the last few years 
a large amount of oil has been sold 
for househeating, where it has to 
compete with coal and the cost of 
handling coal. In 1935, 54,000,000 
barrels were sold for househeating. 
The heavier fuel oil and the refinery 
gas have to compete with cheap 
grades of coal, as they are burned in 
installations where inconvenience of 
handling coal is not such a penalty. 
Any very substantial increase in 
price of these products will cause 
enough business to switch over to 
coal to cause a surplus of these prod- 
ucts. The refinery gas is usually 
burned in the refinery, but even so, is 
a competitor with the fuel oil, and in 
many cases is sold where a suitable 
price could be obtained and the fuel 
value made up by the use of the 
cheapest grade of fuel oil. Recently 
polymerization processes have been 
devised for converting a part of this 
gas into gasoline. However, these 
processes, none of them, seem to be 
able to convert more than 25% of 
the B.t.u. value of the gas into gaso- 
line, the other 75% still being avail- 
able for the present purposes. A 
number of refineries today cannot 
justify polymerization plants, be- 
cause they are already selling their 
gas at a price that would make such 
gasoline too expensive. Of course, 
refinery gas in one part of the coun- 
try is not of interest to gas com- 
panies in another part, and in this 
connection I find that the New Eng- 
land states plus New York, New Jer- 
sey and Pennsylvania have 54% of 
the manufactured gas and 63% of 
the water gas and 20% of the pe- 
troleum refining capacity, whereas 
the Mississippi Basin south of St. 
Louis has only about 14% of the 
manufactured gas capacity and about 
40% of the refining capacity. 

It would therefore seem as if the 
gas industry had nothing to fear re- 
garding supplies of petroleum prod- 
ucts so long as conditions of supply 
and demand remain as they are at 
present. What the supply of petrol- 


American Gas Journal—June, 1936 


The Relation of the Oil Industry 
to the Gas Industry 


Robert G. Griswold 


Cities Service Company 
New York, N. Y. 


eum will be in the future is the ques- 
tion. This problem is complicated 
by the fact that production at the 
present time is operating very large- 
ly under proration. Before prora- 
tion was used we had accumulated a 
lot of data on the decline of oil wells, 
but proration has not been in effect 
long enough to prove exactly what 
rate of decline will occur under it. 
This is aggravated by the fact that 
proration has not been conducted in 
a uniform and consistent manner, 
and our experience under it so far 
indicates only what did happen while 
those in authority changed their 
minds a number of times. 

In general, our petroleum supply 
has always come very largely from 
new flush production fields. At the 
present time the East Texas field 
supplies about 16% of all the petrol- 
eum produced in the United States 
There is no other field that produces 
more than one-third as much as the 
East Texas field, and as a matter of 
fact, the production of the whole 
State of California exceeds the East 
Texas field by only 30% and the 
total production of Oklahoma ex- 
ceeds it by only 15%. The history of 
these fields is that they decline quite 
rapidly but at different rates. A fair 
average rate of decline would be that 
each year would be one-sixth less 
than the year before. Applying this 
rule to the total production would in- 
dicate that this year’s production 
from present fields would be 170,- 
000,000 barrels less than in 1935, and 
since this would be taken out of the 
gas oil and fuel oil this oil would re- 
duce from 375,000,000 to 205,000,- 
000 barrels. The next year the pro- 
duction would decline 140,000,000 
barrels leaving only 65,000,000 bar 
rels of gas oil and fuel oil. The 
only thing that has offset these de- 
clines in the past has been the dis- 
covery of new pools of oil. As to 
the future, nobody knows where 
such new pools are, and whether 
they will be discovered or not re- 
mains to be seen. The optimists 


continue to say that such pools al- 
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ways have been found and imply 
that they always will be. We hear a 
great deal about conservation of our 
wild life and our forests. In all 
these cases the national supply is on 
top of the ground and we can take a 
census of it with accuracy at any 
time. Furthermcre, if we draw 
down these surface reserves by ex- 
cessive use, they will replenish them 
selves at a very rapid rate per year 
Petroleum, whatever its source, 
about which there is a great deal of 
argument, seems to be produced very 
slowly, and when a deposit is ex 
hausted the rate of replenishment is 
too small to be discovered and too 
small to be worth anything so far as 
the supply of petroleum is concerned 

As I said before, the rate of de 
cline of a field producing petroleum 
has been disturbed by proration 
The effect of proration should tend 
to prolong the present supply of pe 
troleum. Before proration was prac 
tised, each new field was brought to 
maximum production in the shortest 
possible time and produced at the 
maximum rate. Surplus oil coming 
on the market had to be disposed of, 
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which meant that the price was re- 
duced and the surplus was burned as 
fuel oil. After a few months of this 
practice probably 25% of the recov- 
erable oil had been burned up in an 
unusual and low priced market, after 
which a shortage in petroleum sup- 
ply and a higher market price would 
result. Proration has the effect of 
storing the excessive supply in the 
ground, where it can be drawn on 
later; in other words, gives a better 
load factor on oil production. 

Just what the net result of these 
various factors would be on the sup- 
plies and therefore the price of pe- 
troleum products is too intangible to 
permit a positive statement. 
is no market in 


There 
futures to indicate 
the consensus of opinion in regard to 
supplies of petroleum. The only 
thing of this nature that is available 
is the practice of royalty companies. 
\t the present time royalty com- 
panies are paying for royalties a 
price in anticipation of about $1.50 a 
barrel for petroleum which is now 
selling for $1.10. On the other 
hand, there is an opinion that part of 
this is in anticipation of inflation 1n- 
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stead of petroleum shortage, and 
some of the most successful royalty 
operators think these prices are too 
high. 

The overall situation probably is 
that the prices of petroleum are pret- 
ty well stabilized for a year or two, 
unless proration breaks down. After 
a year or two if new fields do not 
supplement the supply, there may be 
an increase in price (or a threatened 
increase in price) which will be fol- 
lowed by very active drilling in all 
likely localities. Some of them will 
probably be successful in finding ad- 
ditional supplies of oil, but it would 
seem too optimistic to expect them to 
find any such fields as Oklahoma 
City or East Texas, so that the hope 
of the future would seem to depend 
on finding many small fields under 
the impetus of a threat of shortage 
and increased price. 

The unit operation of pools, as ad- 
vocated by Mr. Henry L. Doherty, 
would do all that proration at its best 
could do, and at the same time would 
save the expense of drilling and con- 


necting about 90% of the wells. 
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Quantitative Analysis 
of Deposits in Manufactured Gas 
Distribution Systems 


UESTIONS pertaining to the 

origin, conditions of acceleration 
and inhibition of resinous deposits 
have demanded considerable pro- 
vocative interest from technical sec- 
tions of the gas industry for the past 
fifteen years. It is true that in many 
instances the seriousness of the prob- 
lem has been unduly exaggerated 
with harmful speculation resulting. 
Yet, at the same moment, the fact 
that these depositions can be re- 
sponsible for costly handicaps to the 
distribution and customers service 
divisions, is today no longer open to 
question. 

Since the initial investigations of 
R. L. Brown in 1922 much has been 
done in an effort to present the gum 
problem in a logically sound manner, 
supported by general agreement as to 
classification and terminology. Prin- 
ciples of analysis remain funda- 
mentally the same no matter how 
variant the source of gas accumula- 
tion, i.e, main drip pot, holder, 
meter, service, compressor or small 
pilot needle-valve. A review of the 
subject literature is a study of some 
ingeniously organized investigations, 
those of Brown, Shively, Shuftan, 
and Fulweiler to mention a few. 
However, it became obvious that 
each worker followed an outline 
aimed at illuminating or verifying 
fundamentals, hence each was most 
particular in selecting his source of 
gum, turning either to laboratory 
preparations using pure substances 
or choosing a distribution system 
section which yielded a product pos- 
sessing the desired component in 
highest percentage. It was felt that 
a need existed for a simple outline 
which would enable one to estimate 
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with almost quantitative certainty 
the various oil, mineral and gum 
components found in the agglomera- 
tions so common to gas distribution 
networks. To help fill this need is 
the purpose of this discussion. 

To facilitate explanation of the 
proposed method some general clas- 
sifications and definitions must be 
agreed upon. 

1. Gum; implies any viscous, res- 
inous material having no definite 
softening temperature. 

2. Gum types; classified 
upon chemical properties. 

(a) Liquid phase gum: an al- 
most neutral alkali insoluble resinous 
mass, low in _ nitrogen content. 
Formed principally by oxidation and 
polymerization of unsaturated aro- 
matic hydrocarbons, being essential- 
ly para styrene and para indene. 
Catalysis of sulphur compounds 
greatly increasing the reaction veloc- 
ity of formation. Formed only in 
the liquid state and hence due to 
methods of manufacture found only 
in carburetted water gas. From its 
transition through the fluid, viscous 
and plastic stages it at some time be- 
comes an unfavorable factor in gas 
distribution. 

(b) Vapor phase gum: a decided- 
ly acid product, alkali soluble and 
containing a nitrogen greater than 
5%. Formed exclusively in the 
vapor state by the action of nitrogen 
oxides upon unsaturated cyclic hy- 
drocarbons, essentially butadiene and 
cyclopentadiene. The  correspond- 
ing nitrosite or pneudonitrosite re- 
sulting, these configurations tend to 
readily polymerize yielding sub- 
stances of a complex nature. From 
manufacturing methods its presence 
is chiefly restricted to coke oven 
gas; yet recently, detectable quanti- 
ties have been found in pure water 


solely 


gas. Due to its fine amorphous state 
it can be carried for long distances 
by the gas stream and hence is re- 
sponsible for serious stoppages of 
pilot valves and small orifice area, 
automatic gas appliances. 

Both types of gum are soluble in 
common solvents, ethyl ether, ace- 
tone, chloroform, etc., but insoluble 
in the lower alcohols. All solubility 
data are of paramount importance 
since the proposed method is based 
upon selective solubility as a means 
for. separating a deposit into its com- 
ponents. Physical properties are of 
little importance—hence the outline 
of analysis that follows is applicable 
to most any sample. These deposit 
components can for convenience be 
termed the moisture, light oil, heavy 
oil, gum, soluble mineral and insolu- 
ble residue fractions. The steps in 
the procedure for the separation of 
each fraction will be followed by a 
brief discussion. 

I Preparation of the sample: 

The sample on hand should first be 
microscopically examined and freed 
from as much foreign materials as 
possible before proceeding with the 
analysis. Where only a _ partial 
analysis is desired, the sample can be 
left in a desiccator away from direct 
sunlight for several days to eliminate 
moisture without resorting to heat. 
Liquid and very viscous deposits 
should be thoroughly agitated by a 
tumbling motion before sampling. 
Dry solids should be crushed to pass 
a 60 mesh screen. Because of pos- 
sible losses due to evaporation of 
volatile portions, it is recommended 
that all samples be kept in tightly 
stoppered glassware. 

II Light Oil and Moisture Frac- 
tions : 

A sample of approximately 2 
grams is dried to constant weight in 
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an oven at 105°C. The loss in 
weight is recorded as per cent light 
oil and moisture. An ignition loss is 
conveniently determined upon the 
oven residue. 

The light oil fraction consists es- 
sentially of benzene and its homo- 
logues. This fraction is an excel- 
lent solvent for the heavy oil and 
gum fractions. The ignition loss is 
a check upon the mineral and non- 
mineral components. 


111 Preliminary Qualitative Tests: 


Another portion of the sample, 
about 1 gram is dried in the oven for 
three hours after which time the 
Wenzler KI or Griess-Ilosvay tests 
are applied as indicators for the de- 
tection of Vapor Phase Resin. 

30th tests are sensitive detectors 
of the nitrite radical. A character- 
istic of vapor phase gum being that 
upon thermal decomposition, quanti- 
ties of nitric oxide are evolved. The 
nitric oxide through the intermediate 
compound No, Og is ultimately con- 
verted by the oxygen of air into 
NOs. Delicate calorimetric tests 
based upon the oxidation of KI or 
an organic dyestuff by the NO: are 
known. The Wenzler KI test in 
which iodine, liberated from an acid 
solution by an oxidizer is detected 
with starch, is not a positive NO, 
test. From the following, it is evi- 
dent that any oxidizing agent would 
produce the same effect: 

The Griess-Ilosvay test, however, 
depends upon the production of a 
red, azo dye. Diazotisation which 


23 
H C— CHe prSres CH, CH 
ee oe T 
H C— C (NOz) CH | (N202) | CH (NO.)C —CH 
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ever, a negative test does not mean a 
complete absence of vapor phase gum 
since the test may be masked by the 
action of certain recognized in- 
hibitors. Verification by means of a 
nitrogen determination is cited fur- 
ther on in the procedure, 


1V Primary Extraction: 


5 — 10 grams of the original sam- 
ple are extracted in a continuous ex- 
tractor using a particularly dense 
textured thimble possessing a high 
retentive property. The extracting 
medium being a (95 — 5%) mix- 
ture by volume of 95% ethanol and 
0.5% sodium oleate solution. The 
medium is poured through the thim- 
ble before the continuous extraction 
is begun, extraction is continued un- 
til the siphoning condensate is clear. 


Should naphthalene be present, it 
inust be determined upon a separate 
sample portion. The modified Wal- 
ter’s method is suggested. 


The alcoholic extract contains the 
down the side of the beaker and 
form a definite clear layer at the bot- 
tom. After a half-hour of standing 
and occasional agitation any resins 
entire light oil, moisture and heavy 
oil fractions. Likewise that portion 
of the liquid and vapor phase gum 
dissolved in the oil fractions. A 


21- + 2 NO.- + 4H+ > 2H.O + 2 NOt + I 


precedes the coupling reaction neces- 
sitated HNOz. Hence, only those 
deposits whose thermal decomposi- 
tion evolves oxides of nitrogen yield 
a positive test. The mechanism of 
this test is: 

In the tests outlined, the evolution 
of nitric oxide from vapor phase 
gum by pyrolysis is indicated in the 
simplest case by dicyclopentadiene 

Sulphanilic NHO, 
oak 


Acid CHsCOOH 


+> SO;sH <> N = <> NH, 
<> 


pseudonitrosite : 

A lower limit for the identification 
of vapor phase gum by the Griess 
reagent is the magnitude of one mil- 
lionth of a gram, considerable study 
of technique being necessary. How- 


Diazonium 


Compound 


x 


separation of the extract into indi- 
vidual fractions can be effected. 
The entire extract is transferred 
to a beaker and 100 c.c. of a 10% 
sodium carbonate solution is added 
by permitting the solution to flow 
down the side of the beaker and 
form a definite clear layer at the 
bottom. After a half-hour of standing 
and occasional agitation only resins 


naphthylamine 
+ «- 
Coupling 


naphthylamine-azo-p-benzene 
sulphonic Acid 


present will have coagulated at the 
boundary of the two layers. A suc- 
tion filter using an alundum No. 96 
crucible fololws. The filtrate contain- 
ing the alcoholic solution of oil and 
moisture fractions plus carbonate is 


_ H 

cooled with ice and neutralized with 
1:1 HeSO,, then 10 c.c. of concen- 
trater HeSO, are added. Any pre- 
cipitate thus formed from the initial 
filtrate is thoroughly washed, dried 
to constant weight and recorded as 
vapor phase gum. The resinous ma- 
terial salted out by the initial pre- 
cipitation with NagCOg is filtered, 
washed free from minute oil beads 
and excess carbonate, dried to con- 
stant weight and recorded as “coagu- 
lated resins.” 

Discussion : 

The object of this primary extrac- 
tion is to definitely separate the oil 
and gum fractions. The solubility 
of gum in alcohol being low, vali- 
dates its use as a classifier in the oil- 
gum system. It had been found that 
oleate addition decidedly relieved 
difficulties encountered in continuous 
extraction due to adverse surface 
tension conditions. 

Particular attention is now given 
to the “salted-out resins.” They 
represent that portion of the gum 
fraction that was necessary to sat- 
urate the binary mixture of oil-alco- 
hol; the gum being completely solu- 
able in oil. The use of carbonate as 
a coagulant for these polymerized 
products is shown in Table II to be 
superior to a number of common 
anions. However, it must be borne 
in mind that the coagulating solution 
is alkaline and since one portion of 
the resin, vapor phase gum, is soluble 
in alkali, an acid reprecipitation is 
necessary for its recovery. 

The light oil fraction was identi- 
fied as consisting of benzene and 
homologues. Likewise, the heavy 
oil fraction was proven, by the 
brominating method of R. L. Brown, 
to be essentially styrene and indene 
associated at times with naphthalene. 


Classification of Coagulated Resins: 


Separation of the resins into the 
types, liquid and vapor phase, is ac- 
complished by the use of 0.9 gravity 
ammonium hydroxide. This alkali 
is preferred because of its volatility. 
Any vapor phase gum immediately 
dissolves. The residue is washed 
and dried to constant weight, then 
recorded as liquid phase gum. After 
making proper deductions for 
naphthalene, light oil fractions, mois- 
ture and coagulated resins, the per 
cent heavy oil fraction in the sample 
is obtained. The ammoniacal ex- 
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CCAGULATING PROPERTIES OF ANIONS UPON LIQUID 
PHASE RESIN 


Anion Liquid Phase Gum 
c—molal Indene—Ethanol 

SO, 0.3340 

C] 0.3340 

CoH 302 0.3340 

C,HyO¢ 0.3340 

OH 0.3340 

PO, 0.3340 

COs 0.3340 


tract from above can be evaporated 
to dryness and the residue subjected 
to the NOs» tests mentioned as con- 
formation of vapor phase gum. Here, 
however, NH, OH inhibition may 
dominate enough to cause a negative 
test. Hence, the ultimate identity 
of this resin must be resorted to. 
This involves beginning with an 
initial sample large enough to yield 
sufficient classified resin for a Gun- 
ning nitrogen determination. Should 
a nitrogen content greater than 5% 
be found, then the presence of vapor 
phase gum is certain. 

Secondary extraction: 

The dried residue from the pri- 
mary extraction contains the remains 
of resins in the original sample as 
well as all of the mineral fractions. 
The problem of separation doesn’t 
seem particularly tedious since most 
common organic solvents are good 
gum extractors. But after some ex- 
perimentation it was observed that 
all solvents possessed marked dif- 
ferences as to completeness of ex- 
traction. The order ran, beginning 
with the most efficient, diketones > 
Ketones> chlorinated solvents> 
ethers. However, it was found that 
the best final extractor was the trade 
solvent Cellosolve (a mono-ethy! 
ethyl ether of ethylene glycol), its 
higher boiling point not being a seri- 
ous handicap. 

The thimble is extracted with Cel- 
losolve until the siphoning liquid is 
clear. The extract contains both 
types of gum. They are classified 
by adding concentrated ammonium 
hydroxide drop-wise directly to the 
Cellosolve extract until formation of 
a positive curdy precipitate. After a 
short interval an excess of hydroxide 


Liquid Phase Gum 


Percent 


Recovery Error 
0.3300 1.19 
0.3306 1.02 
0.3309 0.94 
0.3318 0.66 
0.3326 0.41 
0.3329 0.32 
0.3335 0.16 


is added and the extract is allowed to 
stand over-night. A _ suction filter 
using a No. 96 alundum crucible fol- 
lows. The precipitate, insoluble in 
alkali represents the remainder of 
liquid phase gum in the sample. The 
clear filtrate is an ammoniacal Cello- 
solve solution of vapor phase gum 
which upon subsequent evaporation 
to a residue can again be tested for 
nitric oxide evolution. The precipi- 
tation of liquid phase gum by NH, 
OH has been found to give a visible 
evidence in a concentration of 0.1 
ppm. 

The precipitate after drying is 
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the mineral generally being iron 
from the main. Another portion of 
the residue is ignited and the loss in 
weight being reported as carbon- 
aceous matter. 

VII Insoluble mineral matter: 

This fraction is gotten by differ- 
ence. It generally represents sand 
contamination or higher insoluble 
mineral oxides. The entire procedure 
is diagrammatically outlined in Table 
1. Before the above outline was 
adopted as a routine method for the 
estimation of deposit components, a 
series of synthetic samples were com- 
pounded using pure substances. The 
analytical results were quite satisfac- 
tory as shown in Table III. How 
the source of a deposit may affect 
the component percentages can be 
seen from typical analyses given in 
Table IV. Since no definite percen- 
tage composition by weight exists, 
deposits exhibit properties of mix- 
ture. 

Recently, the problem of analyz- 
ing deposits responsible for needle- 
valve stoppages has confronted the 
Laboratory. The amount of ma- 


VERIFICATION TESTS WITH SYNTHETIC DEPOSITS 


Deposit No. S-1 


Deposit No. S-2 


Constituent Synthetic Analytical Synthetic Analytical 
Deposit Data Deposit Data 
Percent Percent Percent Percent 
Moisture & Light Oil 0.00 0.00 15.89 15.97 
Heavy Oil 9.18 9.81 13.54 13.16 
Liquid Phase Gum 23.00 23.61 12.88 13.18 
Vapor Phase Gum 4.60 4.51 1.47 1.41 
Carbonaceous 11.49 11.10 8.15 8.14 
Mineral & 
Non- Mineral 51.73 50.97 48.07 48.14 
combined with the alkali insoluble terial in these cases is of microscop- 


portion of the coagulated resins in 
the primary extraction to yield the 
total per cent liquid phase gum in the 
sample. All alkali soluble resins 
yield the total per cent vapor phase 
gum. The thimble, after the sec- 
ondary extraction is rinsed several 
times with benzene and ether, then 
dried to constant weight, 

VI Soluble mineral: 

This represents that portion of the 
residue soluble in concentrated HCl, 


TYPICAL DEPOSIT ANALYSES 


Source 
Constituent ss 
Main Service Riser 
Moisture & Light Oils 21.1: 10.84 TC ee 
Heavy Oils 12.99 7.13 19.27 
Liquid Phase Gum 3.22 15.11 5.00 
Vapor Phase Gum 9.29 3.20 3.88 
Carbonaceous Matter 11.49 11.26 1.93 
Mineral Matter 41.86 52.46 64.95 





ical proportion; yet at least a com- 
plete quantitative analysis is desired. 
These deposits are generally agglom- 
erations of liquid and vapor phase 
resins acting as a binder for naph- 
thalene and mineral mater. A 
special microscopic technique has 
been devised for this phase of the 
gum problem. 

Brieflly, outlined, it consists of 
dissolving the entire needle-valve 
deposit in a solvent or relatively low 
volatility, e.g., cellosolve, and using 
the solution as a stock. Obviously, 
the use of an organic solvent estab- 
lishes a primary classification be- 
tween the mineral and non-mineral 
portion of the deposit, the former 
being a residue. Qualitative pro- 
cedures in chemical microscopy en- 
able satisfactory identity of the min- 
eral residue by means of character- 
istic crystallographic forms, 

(Continued on page 50) 
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Problems in Gas Manufacture 


L. J. Willien 


Byllesby Engineering and Management Corpn., Chicago, III. 


“7 BELIEVE that an outstanding 

subject of a chemical nature 
which confronts the industry is the 
cracking or gasification of oil in a 
water gas machine. 

“T have given a fair amount of 
thought to the subject the past few 
years. The more I study the subject 
the more I am convinced that we 
really know very little about what oc- 
curs in the carburetor and super- 
heater. I do believe however that 
we crack the oil backwards. We in- 
troduce the oil into the top of the 
carburetor where the temperature is 
the highest, then subject it to a grad- 
ual decreasing temperature. It seems 
to me that the proper way to crack 
the oil is by the counterflow prin- 
ciple. This principle is used by oil 
refineries in cracking oil for the 
production of gasoline. 

“Believing that the counterflow 
principle could be approached in a 
water gas machine by increasing the 
rate of oil introduction I made some 
tests along this line last June. My 
idea was that by increasing the rate 
of oil input, the oil would be vapor- 
ized in the top of the carburetor and 
pass on to a lower temperature before 
being cracked by the high temperature 
in the top of the carburetor. The nor 
mal rate of oil introduction was 12 
gallons in 75 seconds, this was re- 
duced to 45 seconds or 40%. At 75 
seconds the M Btu. per gallon was 
104 and at 45 seconds it was 105. 
Increasing the rate of oil introduc- 
tion 40% made no appreciable dif- 
ference in the amount of oi] used. 

“An attempt was made to deter- 
mine the mechanism of the oil crack- 
ing in the carburetor and superhea: 
er by taking simultaneous samples of 
the uprun gas at the base and top of 
the superheater while the oil was be- 
ing introduced at the various rates. 
Analyses of these samples _indi- 
cated— 


1—That at a given temperature the 
degree of oil cracking is not 
materially affected by the rate 
of oil input. 

2—That most of the cracking oc- 
curs in the carburetor. 

3—That some additional cracking 
occurred in the superheater, al- 
though the temperature was 
200° F. or more lower than in 
the carburetor. 





Editor’s Note :—The following 
discussion on Oil Cracking in 
Water Gas Making—Continuous 
Water Gas Making using Oxy- 
gen with Butane Enrichment— 
and Preheating of Generator and 
Carburetor Air forms a part of 
the Report of the Sub-Commit- 
tee on New Developments, pre- 
sented before the A.G.A. Pro- 
duction and Chemical Confer- 
ence, Hotel New Yorker, New 
York, May 25, 1936, by W. J. 
Huff. 











4—That the cracking which occurs 
in the superheater is harmful 
rather than beneficial. The oil 
efficiency at the base of the 
superheater was approximately 
8% higher than at the top. 
-That the most efficient cracking 
is when the ratio % CH, / % 
Illuminants = 1.0 or slightly 
greater. Such cracking how- 
ever showed a tendency to pro- 
duce liquid phase gums. 


un 


“Recently I went over some work 
I did in 1919 on Blaugas production. 
It suggested the possibility of utiliz- 
ing spare equipment for the produc- 
tion of motor fuel. 


“In the production of Blaugas, gas 
oil was cracked at 1,000° F. in 
stopped end horizontal retorts. About 
four gallons of oil were used per re- 
tort per hour producing about 40 cu. 
ft. of oil gas per gallon of the fol- 
lowing composition : 


NRMP perpen 1.0 
a... tee 43.8 
sn ee 8 
Pe eee 1.8 
ie sc Cag ee 30.5 
teat ee 18.9 
ee ad ee 3.2 


“About 50% of the gas oil used 
was recovered as a tar oil which was 
used as fuel under the retorts and 
boiler. On distillation this tar oil 
showed 43.7% distilling below 200° 
C. The distillate showed a washing 
loss of 15% with HseSO,, it had a 
gravity of 45° Be, and on distillation 
showed a curve which approximated 
a mixture of gasoline and benzol con- 
taining 30-35% benzol A compar- 
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ison of distillation curves on the orig- 
inal gas oil with the residue tar oil 
indicated that the residue was a bet- 
ter gas oil than the original gas oil. 
Enclosed are two charts. 


1—Distillation curves on 
(a)—Original gas oil 
(b)—Residual tar oil after re- 
moving light fraction 


Fig. 1. 


2— Distillation curves on 
(a)—Light fraction from tar oil 
(b)—Gasoline sold by Gulf Re- 

fining Company in 1919 
(c)—Gasoline sold by Socony 
in 1919 
(d)—Gasoline sold in Boston in 
1919 containing 30-35% 
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“It would be interesting to know 
what would be obtained from the 
residue tar oil on a second cracking 
at 1,000° F. and possibly a third and 
fourth cracking. Assuming the same 
results are obtained I estimate that 
it should be possible to obtain 60 cu. 
ft. of oil gas per gallon and recover 
30% of the oil as motor fuel. 

“It would also be interesting to 
know what would happen if the orig 
inal gas oil as well as the residual 
tar were cracked in the presence of 


blue gas. 

“This would make an excellent 
thesis subject for university re- 
search. 


“In his talk at the Production Con- 
ference last spring Mr. Beckjord 
mentioned the use of oxygen in the 
manufacture of gas. I understand 
that the Semet Solvay Engineering 
Corp. has done some work on this 
and also that the Consolidated of 
New York has done some laboratory 
work on it. Dr. Dent of the Uni- 
versity of Leeds, England, wrote me 
recently that the Research Division 
of the Institute of Gas Engineers 
were investigating the use of oxygen. 

“Last summer I made an academic 
study on the use of oxygen in a 
water gas machine by- 

1—Substituting oxygen for the 

generator and carburetor air 
in normal operation. 


2—Using oxygen and steam in a 





producer and enriching the gas 
with butane to the required 
2+ 

TU. 


[his study showed that the use 
of oxygen instead of air in the gen- 
erator and carburetor will produce 
an unbalanced heat condition in a 
Compared with nor- 
mal operation with air it will— 


water gas Set. 


Reduce the sensible heat 


in the producer gas 72% 
Increase net heat devel- 

oped in generator .... 57% 
Reduce sensible heat in 

I A i's ainsencueus 74% 
Increase heat developed 

in carburetor and su- 

rem 123% 
“If oxygen is used in the gen- 


erator and air in the carburetor a 
more balanced heat condition should 
result. Such operation should re- 
duce the fuel about 6 lb. per MCF 
of 550 Btu. gas made and require 


202 cu. ft. of oxygen. With fuel at 
$7.00 per ton, oxygen should be 


available at 10.4c per MCF or $2.82 
per ton to break even. 

“Using oxygen in a producer with 
steam should produce a 300 Btu. gas 
with 24.4 lb. fuel per MCF and 211 
cu. ft. of oxygen. Enriched to 550 
Btu. with butane the results com- 
pared with 285 Btu. blue gas en- 
riched with butane will be 


% 


New Standards for Attachable Gas Water Heating Units Without 
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Oxy- Blue 

gen = gas 
Fuel per MCF ...... a5 ae 
Butane gals. per MCF 2.66 2.72 


Oxygen used per MCF 193 cu. ft. 


“With fuel at $7.00 per ton and 
butane at 6c per gallon oxygen must 
be available for 10.6c per MCF or 
$2.88 per ton to break even. 

“Several articles have appeared 
recently on the use of oxygen and I 
believe that the economics of it 
should be carefully studied academi- 
cally. Such a_ study, I believe, 
should be done by the Chemical 
Committee. 

“Assuming that it would be prac- 
tical to preheat the generator and 
carburetor air to 1,000° F. I have 
estimated that a reduction of 5 lb. of 
generator fuel per M could be saved. 
With a waste heat boiler this saving 
would be offset considerably by a re- 
duction in the amount of steam gen- 
erated. 

“These studies were made to see 
if there is some way to manufacture 
gas at a saving over present methods 
of 10 to 15c per MCF. I conclude 
that existing methods are so efficient 
that there is no room for material 
improvement. Lower investment cost 
per MCF of daily capacity seems to 
be the most fertile field for lower 
costs or using spare capacity for 
some other purpose, such as produc- 
ing motor fuel.” 


Water-Carrying Parts Being Developed 





HE recent appearance in the gas 

appliance field of different varieties 
of units designed to convert non- 
automatic water heating equipment 
to completely modern and automatic 
operation, has spurred the American 
Gas Association Subcommittee on 
Approval Requirements for Gas 
Water Heaters to development of 
Listing Standards for Attachable 
Gas Water Heating Units without 
Water-Carrying Parts. The first 
draft of the new set of listing re 
quirements has just been completed 
by the sponsoring committee and 
should be printed and distributed in 
tentative form for criticism and 
comment in June. 

The new types of gas-using units 
covered by the new standards consist 
principally of hot water tank insulat- 


Harry W. Smith, Jr. 


Publications Dept., A.G.A. Testing Laboratories 





ing shells or materials, supplied with 
small gas burners and suitable con- 
trols in such a manner that the at- 
tachable unit may be installed upon 
an ordinary hot water storage tank 
to form a complete automatic storage 
gas water heater. They are intended 
primarily for lower income markets 
anxious to enjoy the benefits of auto- 
matic gas water heating without buy- 
ing and installing complete new ap- 
pliances. Generally, for obviots 
reasons, the Btu per hour input to 
such an attachable unit is relatively 
small, so that the equivalent of a 
slow-recovery type of automatic 
storage heater is the result of its 
application. The thermostats on the 
attachable units brought to the Labo- 
ratories’ attention to date are either 
of the conventional type extending 










through the tank wall into the stored 
water or of a type the thermal ele- 
ment of which lies along and outside 
of the tank wall but in close contact 
therewith. 

By and large the new requirements 
drafted for the listing of attachable 
water heater units without water- 
carrying parts are identical with those 
used for the approval of complete 
storage gas water heaters. They specify 
that the attachable unit shall be in- 
stalled as per the manufacturer’s in- 
structions upon a standard variety of 
storage water vessel of diameter and 
height corersponding to that for which 
the unit is designed, and then the whole 
assembly tested as a storage water 
heater. It is required that the diameter 
and shell sheet height of water tanks 
(Continued on page 50) 
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Gum Forming Hydrocarbons 


Products of Thermal Decomposition of Petroleum 


pART I dealt with the problem of 

gum forming hydrocarbons gen- 
erally. Part II will explain the rea- 
son for gum formation and will 
show how gum forming hydrocar- 
bons may be prevented from occur- 
ring in oil gas. 

In order to obtain a clear concep- 
tion of the basic principles involving 
the production of gum forming 
hydrocarbons, a review of certain 
thermochemical requirements of hy- 
drocarbon pyrolysis will be helpful- 


(1) As the molecular weight of hy- 
drocarbons of a series in- 
creases the temperature of 
thermal decomposition de- 
creases. 


(2) As the temperature of thermal 
decomposition increases the 
molecular weights of the prod- 
ucts decrease until the methane 
equilibrium, CH,?C + 2H, 1s 
reached. 


w 


For a given thermal decom- 
position temperature, high pres- 
sure is conducive to the produc- 
tion of saturated hydrocarbons, 
and low pressure is conducive to 
the production of unsaturated 
hydrocarbons. 


(4) As the temperature of thermal 
decomposition increases the 
time of reaction must decrease 
in order to limit the reaction to 
decomposition only, and prevent 
further reactions of polymeri- 
zation with subsequent decom- 
position. 


ui 


Time, temperature, pressure 
and the area of superheated sur- 
face of the heating medium are 
determining factors of the reac- 
tion. 


The foregoing explains the reason 
maximum production of gasoline oc- 
curs at lower temperatures than 
maximum production of gas. Gaso- 
line has a hydrocarbon range of four 
to ten carbon atoms per molecule, 
so that the operating temperature 


Part Il 


By W. Grant Annable 


in gasoline production must be high 
enough to decompose hydrocarbons 
of eleven carbon atoms per molecule. 
Gas has a hydrocarbon range of one 
to three carbon atoms per molecule, 
therefore the operating temperature 
must be high enough to decompose 
hydrocarbons of four carbon atoms 
per molecule. 

In the gas mdustry, determination 
of the temperature which thermally 
decomposes heavy oil to gaseous hy- 
drocarbons is only part of the re- 
quirements of the reaction, for it is 
equally important to stop further re- 
actions just as soon as the gaseous 
hydrocarbons are produced, other- 
wise heavier molecular weight hy- 
drocarbons, i.e., liquids, are formed 
through molecular rearrangement 
and/or polymerization. These higher 
molecular weight low hydrogen con- 
tent hydrocarbons would be subse- 
quently decomposed to low hydrogen 
content diolefin hydrocarbons, which 
are the principal source of gum 
forming hydrocarbons. As soon as 


molecular weight hydrocarbons or 
liquids. The liquids thus formed are 
not of the same composition as the 
oil used for the primary reaction 
but are composed principally of aro- 
matic hydrocarbons which are more 
stable than the other series of hy- 
drocarbons at extremely high tem- 
peratures. Therefore, liquids will be 
produced if the temperature of the 
reaction is not high: enough, and 
liquids will also be produced if the 
temperature of reaction is sufficiently 
high but the time of reaction too 
long. At approximately 1400° F. 
heavy oil is decomposed to gaseous 
hydrocarbons and free carbons pro- 
vided the reaction conditions are 
satisfactory. 

The gas industry apparently has 
not given sufficient consideration to 
the question of time of reaction with 
the result that relatively large 
amounts of liquid are produced in 
addition to the gas. 

The extent to which time of re- 
action influences the products of 


Thermal Decomposition of Gas Oil 


Industry Oil 
Reaction Temp. 900°F. 1050°F. 
Reaction time 4 min. 2.5 sec. 
Products :— 

Gas 8% 20% 
Liquids 92% 80% 


the gaseous hydrocarbons are pro- 
duced the reaction may be stopped 
by rapidly cooling the products of 
decomposition below the temperature 
at which further reactions set in. 
As the temperature of decomposi- 
tion increases, requiring decreasing 
time of reaction, the products of de- 
composition, namely free carbon, 
liquids and gas, eventually reach a 
temperature at which only free car- 
bon and gas appear. If at the tem- 
perature at which the free carbon 
and gas is produced the gas is not 
rapidly cooled a percentage of the 
gas will then be converted into higher 


Chemical Gas Carhgas Process 


1250°F. 1200-1500°F 1400°F. 
1 sec. 5 sec. 0.25 sec. 
70% 80% 100% 
30% 20% ae 


pyrolysis may be brought out by a 
comparison of operations in the in- 
dustries, using an average grade of 
gas oil as charging stock : 

This data becomes clearer when 
tabulated graphically. Figure <A 
shows how the time of reaction de- 
creases with increase in decompo- 
sition temperature in the industries 
obtaining process materials from oil. 
The reaction time of five seconds is 
probably low for the gas industry, 
but even five seconds reaction time 
is entirely too long to obtain only 
gas from heavy oil. In other words, 
long reaction time permits the for- 





o~ 


2k FE OWA REE RO EE. Ue) FR RAS RR, NU... 

















































































































































































































































































' 
' Therma! Decompasi/i FA O17 
' / 
' 
1 
' 
wen 
' 
‘ 
pave X Pheeoure Gils - ©, /otaslry 
@ beyeour Phase Uaille- Co/ ladustry 
D bpour Phase dni/s- herven/ 
© Kepour hase Reeciion - Gas (nd. 
yea 2 Grbges Pocess- Gos /ndishy 
& 
you iN 
% ) 
LN 
he 
ra N 
§ . Asac/707 v We COWES 
° Ss 7 Ss i 4s go A2Wvo 
- we Anrete 
Qyaire fh Shew 1g fcactior 77998 c “ule 
COMIC. “pe Le 4 


mation of liquids from a portion of 
the gaseous hydrocarbons. 

The gas industry’s deviation from 
the reaction temperature-time rela- 
tionship is reflected in the liquid and 
gas yields as shown in Figure B. 

Figures A and B contain data to 
show clearly that the gas industry, 
although operating in the proper 
temperature range, has not succeed- 
ed in establishing the cofrect reac- 
tion time. It is apparent in Figure 
A that the gas industry has not fol- 
lowed the general trend of thermo- 
chemical requirements for decom- 
posing heavy oil to oil gas with the 
result that the liquid yield, shown in 
Figure B, is high with a correspond 
ingly low gas yield. 


Development of Carbgas Process 


The Carbgas process of flash en- 
riching water-gas has been developed 
to meet the thermo-chemical require- 
ments of decomposing heavy oil to 
oil gas, thus eliminating liquid pro- 
duction and producing a gas of defi- 
nite composition with a maximum 
conversion of the heating value of 
the oil to the oil gas. In this process 
the maximum thermal conversion of 
any type of heavy oil to oil gas will 
vary with the hydrogen content of 
the oil, and the conversion will be 
approximately 13,000 Btu. of gas 
for each tenth of a pound of hydro- 
gen content of the oil. <A fuel or 
gas oil containing 0.95 of a pound 
of hydrogen per gallon will produce 
gas of sufficient quantity and quality 
to yield 123,500 Btu. of gas per gal- 
lon of oil. The thermal conversion 
factor of 13,000 Btu. of gas for each 
tenth of a pound hydrogen content 
of the oil holds in all cases in which 


the oil contains more carbon in com- 
bination with hydrogen than the 
gases to which it is to be decomposed, 
namely, paraffins and mono-olefins. It 
would not be true in the case of an oil 
composed entirely of paraffins for 
then carbon rather than hydrogen 
would be the limiting factor, but few, 
if any, fuel or gas oils on the mar- 
ket have such a composition. The 
conversion factor provides a simple 
method of comparing carburetting 
methods. Present water-gas enrich- 
ment with oil by the conventional 
methods yields approximately 90,000 
Btu. of gas per gallon of heavy oil 
or a thermal conversion of approxi- 
mately 70%, and approximately 
105,000 Btu. of gas per gallon of gas 
oil or a thermal conversion of ap- 
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proximately 80% as compared with 
a thermal comparison of heavy oil 
to gas approximating 100% by the 
Carbgas process. 


Origin Unsaturated Hydrocarbons 

The foregoing may appear as a 
deviation from the subject of gums 
but in reality it has a direct bear- 
ing on the subject. Gums, whether 
oxidized products, polymerized prod- 
ucts, or both, have as their common 
origin extremely unstable unsatu- 
tated hydrocarbons. The lowest 
molecular weight gum forming hy- 
drocarbons, appearing in detectable 
quantities in the products of pyroly- 
sis, are four carbon atom hydrocar- 
bons, the butadienes, and followed by 
the pentadienes in the five carbon 
atom group. Both are light liquids 
appearing in the gasoline range 
rather than in the gas range. There- 
fore, as long as relatively large 
amounts of liquids continue to be 
produced trouble from gums is al- 
most sure to be encountered in vary- 
ing degrees, for the above mentioned 
gum forming hydrocarbons, although 
really light liquid hydrocarbons, are 
to be found in the gas due to the 
effect of partial pressures. However, 
as gum forming hydrocarbons con- 
stitute only a small percentage of the 
liquids produced, it is probably more 
exact to say that the elimination of 
liquid production will minimize the 
production of gum forming hydro- 
carbons. 

The conclusion is to be drawn that 
the gas industry will do away with 
the trouble of gums and _ liquids 
will be eliminated when present op- 
eration is adapted to the necessary 
requirements of the reaction. 
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as Engine Power 


for Cooling 


L. W. Melcher 


Waukesha Motor C 


A T the request of Mr. Waring of 
the industrial division of this 
Association, I have prepared a briet 
history of the development of the 
Waukesha Ice Engine operating on 
gas as a fuel. Its utility is quite 
broad, since it serves to produce re- 
frigeration for a wide range of uses 
ia a@ very economical manner. 

From the general information 
which I will submit, I am sure you 
will appreciate that our company has 
expended considerable time and 
money in this development and that 
due to the nature of our business in 
which we serve several hundred in- 
dustries with internal combustion 
engines of various types, we neces- 
sarily have accumulated considerable 
valuable information as to the appli- 
cation of engines to the various types 
of service. 

For more than 30 years, Waukesha 
Motor Company has been a leader 
in the design and manufacture of in- 
ternal combustion engines for indus- 
trial and heavy duty service. About 
12 years ago upon demand of indus- 
tries, we began the development of 
engines using gas as a fuel. Coop- 
erating with us was the Carnegie 
Institute which rendered very val- 
uable service. In the early use of gas 
as a fuel, it was a common practice 
to anticipate at least a 20% reduction 
in power as compared with gasoline 
as a fuel, with the same size engine. 
Active development has now pro- 
vided engines with higher compres- 
sion ratios, special cylinder heads, 
manifolds and gas mixing and regu- 
lating equipment. These improve- 
ments have now provided engines de- 
veloping more than 20% more power 
over gasoline fueled engines of the 
same size. Our company now has 
more than two million horsepower 
gas fueled engines in various types 


~ 


Presented at the A.G.A. Natural Gas 
Department Meeting, Dallas, Tex., May 5 


, Waukesha, Wis 


of service. These engines range in 
size from 10 to 350 horsepower with 
an average Btu. input of 11,000 per 
horsepower-hour. 

About four years ago, there ap- 
peared a demand for mechanical re- 
frigeration in rural districts not 
served by electric high lines. This 
demand, no doubt, was created by 
the wide adoption of electric me- 
chanical refrigeration in territories 
served by the electrical power lines. 
To satisfy this demand, we devel- 
oped a small engine 34 horsepower 
using gasoline as a fuel. Directly 
attached to the engine was a refrig- 
erating compressor. The entire and 
complete refrigerating unit consisted 
of engine, compressor, condenser, 
fuel tank, refrigerant receiver, etc., 
being very compact in design; in 
fact, its over-all dimensions permit it 
to be placed within a 13” cube. This 
44 horsepower—™ ton refrigerating 
unit served to cool milk, make ice, 
and furnish refrigeration for house- 
hold refrigerators, the sale of which 
has been mostly in the tropical and 
foreign countries. In this develop- 
ment, we obtained considerable data 
on combining engines and compres- 
sors and also on sound silencing of 
such equipment. The rural house- 
wife demands just as quiet an oper- 
ating refrigerator in her kitchen as 
her city cousin. It was, therefore, nec- 
essary to produce a cabinet contain- 
ing an engine which would compare 
with the operation of that of the 
electrically powered refrigerator. 

Our activity in producing refrig- 
erating equipment compact in design 
and quiet in operation, caused Amer- 
ican Railways to seek us as a source 
of supply for air conditioning equip- 
ment, to be used in connection with 
their passenger cars. The first 
equipment furnished was electrically 
driven, obtaining its power from the 
axle generator and battery. Several 
small units of 1%-ton capacity were 


29 


located under the car body, and 
served the car with cool filtered air. 
Such equipment is now in service on 
several railways. The problems in- 
volved in the operation of such 
equipment pointed very definitely to 
the fact that the power source was 
of major importance in providing 
refrigeration in connection with rail- 
way equipment. A_ suitable gen- 
erator required approximately 28 
horsepower at fifty-three miles per 
hour. Therefore, the power re- 
quired for operating an air condi- 
tioning train of 12 cars is equivalent 
to 330 horsepower. This power 
must come from the locomotive, and 
since the locomotive as a power plant 
is less than 10% efficient, the penalty 
is heavy. Further with the advent 
of higher train speeds, the tonnage 
load on locomotives had to be re- 
duced. They could not accept the 
added air conditioning load without 
further reduction in tonnage. There- 
fore, the demand for self contained 
power plant and refrigerating unit 
‘mposing no load on the locomotive 
was quite natural. 

The internal combustion engine in 
combination with compressor, con- 
denser and _ required component 
parts all constructed into a compact 
unit and installed on under-side of 
the car, seemed the most practical 
answer to this problem. 

Our knowledge of the problem 
further indicated that such a unit 
must be fully automatic in its opera- 
tion and controlled only by a thermo- 
stat; further that it must be reliable 
and on demand run from coast to 
coast without intermediate attention. 
During such trips, it must meet all 
the variable conditions such as both 
summer and winter temperatures, 
altitudes from sea level to 11,000, 
dust storms and floods. 

With full knowledge of these 
facts, we began the development of a 
unit to meet these requirements and 
proceeded as follows: 

First, we selected a model and type 
of engine of which we manufacture 
many thousands, with a performance 
history showing operation up to 10,- 
000 hours without major repairs. 
With an average cooling load opera- 
tion of 1,000 hours per year. it would 
have a life expectancy of 10 years. 

The engine was equipped for gas 
fuel, and since we were unable to use 
pipe line service for fuel supply, we 
provided bottled propane gas in 100- 
lb. cylinders, each cylinder supplying 
about 20 hours’ service. Each car 
was equipped with from 3 to 6 cyl- 
inders, depending upon the type of 
service it was to be operated in, five 
cylinders usually being enough for a 
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coast to coast run. In addition, the 
manifold with automatic valves pro- 
vided rotation in unloading of cylin- 
ders. The engine was equipped with 
automatic control for starting and 
stopping in accordance with 
ing demand, or by the thermostat. 
Further, the necessary protective de 
vices were added to protect it against 
excessive high temperatures, 
loading and high and low refrigerant 
pressures, also moisture and dust 
ladened air. A_ special automatic 
power clutch was developed which 
provided for the application of load 
after engine was up to its proper 
speed and release after engine came 
to rest. 

After making search for a suitable 
compressor for this unit, it was final 
ly decided that it would be very de 
sirable to provide a compressor 
carrying special features for this par 
ticular type of service; therefore, 
this meant a complete new design, 
and in this activity, we enjoyed the 
cooperation of the 
Ingersoll Rand Company, the result 
being a very desirable piece of 
equipment produced for this gruel- 
ing service. 


the cool 


over 


The entire unit including engine, 
radiator, compressor and condenser, 
was mounted in a cradle or chassis, 
and supported to the underside of 
the car through the use of four 
pneumatic tired wheels. These 
pneumatic tires served the dual pur 
pose of insulating the unit of noise 
and vibration from the car, and per 
mitting easy access to the unit for 
maintenance by moving it in and ou 
on the folding tracks supplied. This 
railway equipment is now in service 
on ten major American and Cana- 
dian railways in quantities of 1 to 45 
cars per railway. It should be ob 
vious, therefore, from this fact, that 
it serves the purpose of meeting the 
exacting service required by railway 
equipment. In general, the cost of 
operation is about 1/ 10 the cost of 
ice for the same purpose and shows 
an equally favorable cost as com 
pared with other sources of power 
used on railway cars. The result of 
the development and operation of 
gas-operated refrigerating equipment 
on railway cars generated interest in 
such equipment for use in connec 
tion with other types of service, the 
result of which caused the company 
to consider the development of a sim- 
ilar unit for use in connection wit! 
commercial and domestic ro ig 
tion and air conditioning service, op 
erating on natural or manufactured 
gas as a fuel. 


This unit differs from the railway 
unit to this extent, that it is mounted 


engineers of 








a sound absorbing cabinet, so that 
ts operation as far as noise and vi- 
bration is concerned is comparable to 
electrical machines of the same ca- 
and it compares favorably 

average oil burner installed 
residential furnace. The ar- 
rangement for condenser equipment, 
however, provided for the use of 
shell and tube or evaporative 
type, the option being the customer’s, 
and the conditions controlling this 
equipment being the available water 
supply and its cost. Provision was 
in the unit also for driving of 
accessory equipment up to 1 horse- 
power. Such power might be used 
advantage in connection with 
operating blower, circulating pump, 
etc., particularly in connection with 
evaporative type of condenser. The 
unit carried the same automatic fea- 
tures so that it could be thermostati- 
controlled, and the general ar- 
rangement of accessory parts pro- 
attention only once each 


pacity, 
with the 


as a 


a 
e1rnel 


made 


to an 
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vided for 
season 

The problem of water supply for 
mechanical refrigeration equip- 
ment is one which must be given 
consideration and represents a por- 
tion of the total cost of operation. 
The engine-driven unit does not dif- 
fer from other types of electrical 
juipment, since only a portion of 
the discharge water from the con- 
is required for cooling of the 


11 
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al 


One of the most important fea- 
tures, which I am sure is obvious to 
you gentlemen, is the fact that this 
commercial and domestic unit uses 
fuel, and can be provided 
for operation on either natural or 
manufactured gas of the various 
Btu. contents. Normally, the gas in- 
put is 100,000 Btu.’s per hour for a 
7-ton load. For estimating purposes, 
you may anticipate a cost of opera- 
tion on the basis of 1/10 your local 
rate. For example, with 1,000 Btu. 
gas at a 50c per thousand rate, the 
cost would be 5c per hour. 

Our experience has indicated that 


gas as a 


the capacity of the machine is suit- 
able to an 8- to 10-room home and 
comes within the demand of do- 


mestic air conditioning of the aver- 
exe home. Further, it is of a size 
wnich is practical for use in connec- 
tion with volume use of commercial 
refrigeration such as meat markets. 
walk-in coolers, display counters in 
yrocery stores, florist shops, fruit 
markets, beauty parlors and similar 
places of business, 

Larger ice engine units 
templated, possibly 25-, 50- 


ton s17es 


are con- 
, and 100- 
Production of such units 
will, however, be dependent upon the 
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reception of our present 7-ton unit, 
by the gas industry. 

Volume sales of the ice engine in 
the future will undoubtedly be for 
air conditioning installations, but for 
the present commercial refrigeration 
applications probably offer the great- 
est market. 

Economic conditions and keen 
competition in the business world are 
directing thought to lower operating 
costs and reduced overhead expense. 

Not only will business men who 
have not yet installed refrigeration 
equipment welcome a machine which 
offers low operating cost, but* in 
many instances the gas powered ice 
engine will replace electrically oper- 
ated equipment. This will be pos- 
sible if the gas industry will follow 
the same aggressive sales policy 
which has been practiced by the elec- 
tric industry. 

Everyone will agree that commer- 
cial refrigeration and air condi- 
tioning offer a great field for busi- 
ness expansion. This is especially 
true in territories served by natural 
gas. Manufacturers have developed 
gas-operated equipment which offers 
the same automatic and dependable 
service which is available with elec- 
tric power. It rests with the gas 
companies to secure that volume of 
business which is rightfully theirs. 





National Warm Air Heating and Air 
Conditioning Week 


The leading manufacturers of 
air furnaces and air conditioning units 
have banded together for a widespread 
movement known as National Warm Air 
Heating and Air Conditioning Week. The 
dates, August 17 through August 22nd, 
1936, have been selected as the week « 
celebration. 


warm 


The movement is for the 
pose of 


express pur- 
enlightening the public on just 
what constitutes warm air heating and 
air conditioning. 

Through the 15,000 dealers in the 
United States, Mr. and Mrs. Public will 
receive literature defining air conditioning 
—its functions—its operations and the 
purpose. 

During the week of August 17th, spe- 
cial displays of air conditioning and warm 
air heating apparatus will be made—sev- 
eral new models presented—special terms 
and prices offered. 

National advertising in newspapers, by 
direct mail and radio will be used to an- 
nounce National Warm Air Heating and 
\ir Conditioning Week. 


A Speakers’ Bureau, operated from the 


National Warm Air Heating and Air 
Conditioning Association offices in Col- 
umbus, O., will popularize - National 


Wart Air Heating and Air Conditioning 
Week, August 17th through August 22nd, 
before civic bodies, state and local build- 
ing groups and FHA home show groups 


June, 1936—American Gas Journal 





OOS Se 


N placing the largest order for compressors since 1930, 

the Panhandle Eastern Pipe Line Company steps up the 
original 14,760 Cooper-Bessemer horsepower on the 
Panhandle line to 33,560 H.P. This increased capacity will 
feed the new 300-mile extension to Detroit. 


With customary foresight, the Panhandle management has 
again chosen the same make of twin-tandem gas-engine- 
driven compressor units as before: twelve Cooper-Bessemer 
units of 1300 H. P. each, and two rated 1000 H. P. each. 
Cooper-Bessemer four cylinder vertical engines were also 
chosen for the auxiliary power in these new Cooper- 
Bessemer equipped stations. 


These pictures show the exterior and interior of a 
typical main-line compressor station erected along 
the 1350-mile Panhandle line in 1930. The new 
stations at Houstonia, Mo., Haven, Kans., Greens- 


burg, Kans., and Stinnett, Tex., will also contain 


| 
, 
: 


Cooper-Bessemer main and auxiliary power. 


THE COOPER-BESSEMER CORPORATION 
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Longer lengths less joints McWane's major 
improvement that is swinging leading gas engineers to 
cast iron pipe the pipe that resists corrosion and 


lasts for centuries 


Yes. McWane has eliminated HALF the joints in 
small cast iron pipe at no you. Only 
McWane can ship 18 foot th only in 
termediate joint 


extra cost fc 


enetns A 


Here’s more good news! Mechanical casting .. . 
scientific sand treatment precision temperatures 
special iron mix high tensile and transverse 
strengths . . . make it easy to lay McWane pipe around 
curves. Mechanical joints . automatic threading ma- 
chines . skilled workmen rigid inspection 
combine to maintain McWane’s leadership in small cast 
iron pipe. 
You'll want these facts write 


folders! 


Branch Offices: Chicago, Dallas, Den Kansas 


New York, Portland, Ore., Salt Lake ( San Francise 


Some Methods Used in Evaluating 
Heavy Oils for Gas Making 


(Continued from page 1 
though the quality of the oil 
be practically the same. This 
tion is due to certain plan 
acteristics such as the 
used, technique of 


quality 
operation 
cellaneous plant equipment 


Conclusion 


From the above study we 

the following conclusions 

1. In the evaluation of a | 
for gas making, the gravity « 
oil seems to bear some relat 
the enriching value of 


but there are so manv e: 
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McWANE OVERSIZE MALE and 
FEMALE THREADED JOINT 


ipe McWane uses the 
Threaded Joint—the 
strong and 
pressures can be 
Tuture 


Oversize 
only joint 
permanent as the pipe 
sately increased 
demands—and it stays bottle 
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MACHINED SURFACE 

















HEXACON 
RUBBER CasKET- 
THREADED Giano/ 


McWANE GLANTITE MECHANICAL 
GAS JOINTS 


trom 400 to 700 Btu per cu.ft 


relation be 
Factor” and 
the enriching value and tar mak- 
ing qualities of a heavy oil. Hav- 
enrich- 
ing value of the oil, or the “Ter- 
zian Factor”, it is then possible 
to predict the fuel and oil results 
throughout their range of varia- 
tions, and the tar made per Mcf, 
thus giving all of 
data 
a heavy oil. 
The “Terzian 
per combined in a 


o 
6 gallons 


definite 


tween the “Terzian 


Is a 


ing determined either the 


practical 
plant oper 
ive or tne 
| under ex- 
mnditions of 


the plant oper- 
ating necessary to evaluate 
heavy oil, 
n in 
25, Ib 


Plant Constant” 
useful form the 
relation between fuel, oil, and tar. 
when making gas with heavy oil. 


fuel 


rific valu 
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The St. Joseph Decision 


This decision by United States Supreme Court 
embodies principles which are .of vital 
importance to the gas industry 


| HE scope of judicial review 
decisions of administrative bodies 
is the subject of a decision of the 
United States Supreme Court in the 
case of St Joseph Stock Yards ( 
pany v. United States of America 
and the Secretary of Agriculture, 
handed down on April 27, 1936 
This decision is of the utmost 1m 
portance to utility companies In 
the past there has been an atmos 
phere of confusion as to the extent 
which courts could go in reviewing 
decisions relating to rates and utility 
regulation 


1 
} 


The legal basis of this 
confusion lay in the fact that rate 
making is legislative in character 
Therefore some doubt arose as to the 
propriety of a review by the judicial 
branch of the Government In ad 
dition, there has undoubtedly been 
the feeling on the part of certain 
courts that utility commissions with 
their technically trained staffs and 
voluminous sources of information 
were better equipped to pass on in 
tricate rate disputes than were lay 
courts 

The right to judicial review re 
cently has become of even greater im 
portance due to the number of 
statutes, as for example, the Wheeler 
Rayburn Holding Company Act, 
which have provided that the find 
ings of the Commission as to the 
facts “if supported by substantial 
evidence, shall be conclusive.”’ 

Therefore it became a matter of 
transcendent interest to the public 
utility industry when the United 
States Supreme Court took the op 
portunity, in deciding the St. Josep 
Stock Yards case, to re-examine and 
re-state the occasions and extent to 
which the courts should go in review 
ing the factual and legal decisions of 
administrative tribunals. The un 
usual significance of the decision was 
attested by the vote of the Justices 
themselves. Four Justices joined in 
the majority opinion written by the 
Chief Justice. Mr. Justice Roberts 
concurred merely in the result, but 
did not join in the opinion. Mr 
Justice Brandeis concurred in the re 


sult, but differed radically upon the 
main question of law, stating that 
even where confiscation was claimed, 
the findings of fact of an administra- 
tive Commission should be accepted 
by the courts as conclusive. Mr 


lustice Stone and Mr. Justice Car 
dozo felt that the opinion of Mr 
Justice Brandeis stated what the law 
ought to be but was contrary to es 
tablished precedent. Since however 
he majority had re examined the 
oundation of the entire doctrine 
rather than merely following prece 
dent, they preferred to concur with 
the reasoning of Mr. Justice Bran 
deis rather than of the majority. 

The majority opinion warrants 

conclusion that hereafter the fol 
owing rules represent established 
law 


] 


1. Where no constitutional claim of 
he confiscation of property is made, 
the findings of fact of the Legisla 
ture. or of a body which it has cre 
ated, may be conclusive upon any 
court so long as the proceedings were 
conducted with that regard for fun- 
damental legal proprieties as not to 
amount to a violation of due process 
In such a situation court review is 
limited to basic legal questions, 
to those mixed questions of fact and 
law where a consideration of the 
facts is necessary to understand the 
application of legal principles and to 
an examination of the facts narrowly 
limited to determining whether any 
evidence existed on which the find- 
ings of fact could have been predi- 
cated. This means in this type of 
case that the weight of the evidence 
cannot be considered, nor may the 
court substitute its interpretation and 
judgment of the facts for that of the 
dministrative body 

The requirements of due process 


“according a fair hearing and acting 
upon the evidence and not arbitrar- 


listed in the majority opinion included 


ily.” In this respect the concurring 
judges apparently agreed, for we find 
Mr. Justice Brandeis stating: 

“The trier of the facts shall be 
an impartial tribunal; that no find- 
ing shall be made except upon due 
notice and opportunity to be heard; 
that the procedure at the hearing 
shall be consistent with the essen- 
tials of a fair trial: and that it 
shall be conducted in such a wav 
that there will be opportunity for 
a court to determine whether the 
applicable rules of law and pro 
cedure were observed.” 

2. The rule is different however 
vhen the issue of confiscation is 


o*) 
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raised, i.e. when the claim is pre 
sented that the rates fixed amount to 
a deprivation of property without 
due process of law or the taking of 
private property for public use with 
out just compensation in violation of 
the Constitution. In that instance 
where the Legislature acts directly 
or through its agency the case is sub 
ject to judicial scrutiny, which can- 
not be prevented by any declaration 
by the Legislature or its agent that 
its factual findings must be accepted 
as conclusive and as falling within 
constitutional requirements. 


“Legislative agencies, with vary 
ing qualifications, work in a field 
peculiarly exposed to political de 
mands. Some may be expert and 
impartial, others subservient 
To say that their findings of fact 
may be made conclusive where con- 
stitutional rights of liberty and 
property are involved, although the 
evidence clearly establishes that 
the findings are wrong and con- 
stitutional rights have been in 
vaded, is to place those rights at 
the mercy of administrative of- 
ficials and seriously to impair the 
security inherent in our judicial 
safeguards The principle ap- 

plies when rights either of person 
or of property are protected by 
constitutional restrictions. Under 
our system there is no warrant for 
the view that the judicial power of 
a competent court can be circum- 
scribed by any legislative arrange 
ment designed to give effect to ad- 
ministrative action going beyond 
the limits of constitutional author- 
ity.” 

The court then points out that this 
judicial duty requires the exercise of 
an independent judgment, but this 
does not mean that courts should dis- 
regard the weight of the evidence 
that was presented before the Com 
mission. On the contrary its labors 
should be lightened by the sifting 
procedure of an expert legislative 
agency. There is even a presump- 
tion in favor of the conclusions 
reached by an experienced adminis- 
trative body which will not be upset 
by a court unless confiscation is clear- 
ly established. The scope of the court 
review is to be thorough however, 
the court stating: 

“As the question is whether the 
legislative action has passed beyond 
the lowest limit of the permitted 
zone of reasonableness into the 
forbidden reaches of confiscation, 
judicial scrutiny must of necessity 
take into account the entire legis- 
lative process, including the rea 
soning and findings upon which 
the legislative action rests. - 
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3. Having laid down the basic 
principles governing judicial review, 
the court then analyzed the facts of 
the case before it, reaching the con- 
clusion that sufficient reason had not 
been shown to establish confiscation 
and reverse the rates fixed by the 
Secretary of Agriculture. In this 
analysis there are included many 
comments on the details of rate mak- 
ing of interest to utility executives. 
Among them the following might be 
mentioned : 

(a) The majority opinion re 
affirmed the established rule that 
in a determination of land values 
market values control and the com- 
pany is entitled to no increment in 
value because of devotion of the 
land to the public use. 

(b) The rule that going value 
must be taken into account was 
re-affirmed, but the evidence of 
fered to support the company’s es- 
timate was rejected as speculative 
and conjectural. 


(c) In considering the annual 
allowance to be made for deprecia- 
tion the court considered the his- 
tory of the company, its expenses 
in connection with maintenance 
and replacements, but gave partic- 
ular weight to the fact that the 
company had accumulated a depre- 
ciation reserve which in its opin- 
ion was excessive in amount. The 
language employed by the court is 
strongly suggestive of the belief 
that no matter what method is fol- 
lowed in determining depreciation, 
reserves shall be created only to 
the extent that they can be demon- 
strated as appropriate to the prac- 
tical needs of the company. 

In referring to Lindheimer v. 
Illinois Telephone Co., 292 U.S. 
151, the court indicated that where 
too large reserves were created the 
annual allowance for depreciation 
would be reduced. 

The court’s reasoning may be 
adduced from the following de- 


New York Court of Appeals Decision 


on Uniform System of Accounts 


Matter of The New York Edison 
Company, et al., v. Maltbie, et al 
(Accounting Cases). 

The Court of Appeals has unani- 
mously affirmed the Order of the 
Appellate Division for the Third De- 
partment, in these cases. This was 
done in the following Opinion per 
curiam (Crouch, J., taking no part) : 

“We agree with the Appellate 

Division in its construction of the 

orders of the Public Service Com- 

mission, On that construction, the 
orders were more than general ad- 
ministrative or legislative rules. 

They directly interfered with pri- 

vate property rights of these re- 

spondents. Such an order may 
be made only after a hearing and, 
since it involves a judicial act, is 
subject to review on certiorari. 
“Nothing here decided limits 
the power of the Commission to 
prescribe uniform methods of 
keeping accounts, records and 
books. (Public Service Law, Sec- 
tion 66, subd. 4.) Under that 
power, all the information here 
sought could have been elicited 
from the respondents by direc- 
tions of the Commission that 
would have been open to none of 
the objections to its present orders 
“The order of the Appellate Di- 
vision should be affirmed, without 


costs. The first question certified 

is answered in the affirmative and 

the others in the negative.” 

The Order of the Appellate Di- 
vision (see Special Association Bul- 
letin of July 3, 1935) annulled. the 
determination of the Public Service 
Commission and remitted the mat- 
ter to the Commission. The per 
curiam Opinion of the Court of Ap- 
peals virtually adopts the Opinion of 
Judge Hill in the Appellate Division 
(244 App. Div. 685). 

The Court of Appeals decided 
each of the seven specific questions 
certified to it by the Appellate Di- 
vision. The first question was an- 
swered in the affirmative; each of 
the others, in the negative. The 
questions are: 

“1. Are the orders and deter- 
minations of the Public Service 
Commission dated November 23, 
1933, as amended by orders dated 
January 30 and June 26, 1934, in- 
volved in this proceeding, in ,the 
particulars annulled by this Court, 
reviewable on certiorari? 

“2. If question number ‘1’ be 
answered in the affirmative, are 
the provisions of the said orders 
of the Commission which direct 
corporations to rewrite their Op- 
erating Property (Fixed Capital) 
\ccounts upon the basis of ‘orig- 
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scription of the Secretary of Agri- 
culture’s action: 

“Tt is apparent that he sought 
to make an allowance which, ac- 
cording to the nature of the 
property and appellant’s experi- 
ence, would be adequate to re- 
cover repairs and replacements 
with a further provision to main- 
tain a reasonable depreciation 
reserve.” 

(d) The 7 per cent allowed by 
the Secretary as the rate of return 
was not questioned by the com- 
pany, but objection was made to 
the Secretary’s estimates of the 
probable volume of the company’s 
business, upon which the basis 
charged for services were fixed. 
The court held that the significance 
of the amount of business done 
over a long prior period of years 
had been fully taken into account, 
and that the rates fixed represented 
a reasonable attempt to gauge the 
future. 


inal cost,’ which is defined as ‘the 
actual money cost (or the current 
money value of any consideration 
other than money) of property at 
the time when it was first devoted 
to the public service, whether by 
the accounting company or by a 
predecessor public utility,’ valid 
under the laws and Constitutions 
of the State of New York and the 
United States of America? 

“3. If questions numbered ‘1’ 
and ‘2’ be answered in the affirma- 
tive, are the provisions of the said 
orders of the Commission which 
direct corporations to transfer the 
excess of ‘book cost,’ as therein 
defined, over what is determined 
to be ‘original cost,’ as therein de- 
fined, of their properties from the 
Operating Property (Fixed Capi- 
tal) Accounts to a suspense ac- 
count valid under the laws and 
Constitutions of the State of New 
York and the United States of 
America? 

“4. If questions numbered ‘1’, 
‘2’, and ‘3’ be answered in the 
affirmative, are the provisions of 
the said orders of the Commission 
which direct corporations to write- 
off and eliminate from their books 
of account and records by charges 
against income or surplus such 
amounts as may be determined to 
be the excess of ‘book cost,’ as 
therein defined, over ‘original 
cost,’ as therein defined, of their 
properties valid under the laws 
and Constitutions of the State of 

(Continued on page 50) 
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High-pressure mid-west gas trap on gas line carrying 1,100 lbs. 
pressure, equipped with Nordstrom Hypreseal Lubricated Valves. 


NORDSTROM HYPRESEAL VALVE 
HERETOFORE all forces within a valve have been taken care of by one ex- 
terior means. In ordinary high pressure valves the efforts have been greater 
than existing materials will withstand. 

In the perfected Nordstrom Hypreseal Valve two exterior means have 
been provided, thereby dividing the load taken by each one. 

The shank which takes a great portion of the load is threaded into the valve 
body. These threads carry the load and are positively sealed by the hydraulic 
pressure of lubricant. 

Sealing of the plug is effected by means of a steel ball adjusted through an 
impervious sealing diaphragm by one single screw. 

No packing is required. No leakage can exist. No part of actual plug is at any 
place exposed to the atmosphere. Full-floating with respect to line pressures. 
So rugged has the Hypreseal been made in all details that no field adjust- 
ments are normally required. For super valve service, particularly high tem- 
peratures and high pressures, the Hypreseal is the solution. 


Only Nordstroms Meet Every Major Valve Need 


MERCO NORDSTROM VALVE CO. a subsidiary of PITTSBURGH EQUITABLE METER CO. 


Main Offices: Pittsburgh, Penna. Branch Offices: New York City, Buffalo, Philadelphia, 


Columbia, Memphis, Atlanta, Chicago, Kansas City, Tulsa, Houston, Los Angeles and Oakland. 


i 
HIGH-PRESSURE 


VALVE 


with NO packing 


COMPLETELY SEALED 
AGAINST LEAKS 


FOR HIGH-PRESSURE 
GAS LINES 
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Empire State Gas and 
Electric Assn. Technical Meeting 


The annual meeting of the Empire 
State Gas and Electric Association, 
Gas Operating Group, was held on 
Friday, May 8, 1936, at the Hotel 
DeWitt Clinton in Albany, N. Y. 
Mr. R. R. Bogie, Chairman of the 
Section, presided and Mr. George H. 
Smith, Engineer of the Empire 
State Gas and Electric Association, 
was Director of Organization and 
and Ceremonies. The meeting was 
attended by eighty-five gas operators 
representing twenty-five companies 


and fifteen manufacturers’ represen- | 


tatives. 

The opening remarks by Chair- 
man Bogie preceded the introduction 
of Mr. E. R. Acker, President of 
both the Central Hudson Gas & Elec- 
tric Co. and the Empire State Gas 
and Electric Association. Mr. Acker 
briefly described important trends in 
all phases of utility effort. Particular 
stress was placed upon the need for 
consumer research as a basis for de- 
termining profitable potential loads. 
Surveys to determine customers’ de- 
sires and requirements are relatively 
more important than attempting to 
educate or influence consumers to ac- 
cept equipment selected by a utility. 
In comparing electric and gas indus- 
tries, Mr. Acker stated “it is, in my 
opinion, contrary to the principles of 
good public relations to promote the 
sale of an uneconomic service as a 
means of meeting a pressing need 
for rate reduction. I am convinced 
that a fuller development of the 
smaller customer in the electrical de- 
partment is a more constructive solu- 
tion of the rate problem than the re 
duction of the average rate paid by 
all customers through the sale of 
electric ranges and water heaters to 
a few.” The lowest practical rates 
were emphasized as essential and 
must be the subject of continuous re- 
vision as economies warrant de- 
screases. House heating was de- 
picted as a possibility even in smaller 
homes. Seasonal heaters are impor- 
tant factors in creating a desire for 
the convenience of year ’round auto- 
matic heat but the utility has a re 
sponsibility in carefully watching 
weather conditions and removing the 
seasonal heater before continuous 
operation is required. It is important 
to eliminate high bill complaints dur- 
ing the initial test period of seasonal 
heaters. Conversion units and kitchen 
coal ranges offer a load possibility. 
The more important technical accom- 


plishments were enumerated. Pro- 
duction developments such as the use 
of heavy oils should be encouraged 
as the Production Department is an 
important factor in the lowering of 
Continued research on gum 
elimination is desirable as well as 
other studies resulting in the im- 
provement of customer service. The 
use of especially developed liquids 
introduced into cast iron mains for 
the purpose of decreasing leakage 
through B & § joints as a substitute 
for costly clamping was mentioned 


costs. 


‘by Mr. Acker as another instance of 


the economical trends in the industry. 

In the absence of Mr. W. L. 
Shively, Dr. A. R. Powell of the 
Koppers Company presented an in- 
formal talk on gum elimination. At- 
tention was called to the numerous 
companies who have experienced 
little or no gum troubles. In many 
instances it is possible to eliminate 
gums through the proper control of 
the manufacturing process. When 
minimizing or eliminating gum 
troubles by plant operation has been 
found impractical, elimination is pos- 
sible through the use of an apparatus 
developed by the Koppers Company. 
The principle employed is the ioniza- 
tion of the gum particles accom- 
plished by brush discharges using 
25,000 volts. Either direct or alter- 
nating current may be used with 
equal success and costs. Fixed 
charges are approximately $.001 per 
MCF. The electricity required for 
ionization is approximately 0.04 KW 
per MCF. The current consumption 
plus small additional charges for oil 
used in cleaning deposits and labor 
requirements results in an operating 
cost of approximately $.0005 per 
MCF. 

Mr. F. F. Ingwall, Vice-President 
of the Binghamton Gas Works, de- 
scribed interesting methods used to 
assure continuity of service in Bing- 
hamton during the unsual flood con- 
ditions. During submersion of the 
plant, is was necessary to use 100% 
natural gas. The water rose several 
feet above the base of the waterless 
holder. This matter was referred to 
in an editorial in May issue of the 
JOURNAL. 

Gas holder maintenance was the 
subject presented by Mr. Linn B. 
Bowman, Assistant Engineer of the 
Rochester Gas & Electric Corpora- 
tion. Mr. Bowman summarized a 
questionnaire on the rules and regu- 
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lations for holder operation and 
maintenance adopted by the New 
York State Public Service Com- 
mission in 1935. 

In the afternoon, a series of round 
table discussions followed. A dis- 
cussion of weaknesses in distribution 
systems, particularly noticeable dur- 
ing extreme cold weather, indicated 
many improvements had been initia- 
ted during the past few years. Weak- 
ening of cast iron mains from service 
taps resulted in presentation of va- 
rious methods developed for rein- 
forcing the main after tapping. The 
general opinion was that most diffi- 
culties with main breakage occurred 
due to sub-surface disturbances 
caused by the operations of other 
utilities or municipalities. Recent 
studies proved that the frost. causing 
service stoppages occurred as fre- 
quently in the run of a pipe as at the 
elbows. The frost thickness on the 
interior of pipes did not exceed 4” 
and, therefore, when continuity of 
service was paramount, instances 
were cited where the service had 
been increased to 4” so that after 
frost had formed, 3” inside diameter 
remained for the conveyance of gas. 

A discussion of clearing frozen 
services elicited the unique idea of 
prevention. A liquid, now in the 
state of development, introduced in- 
to mains and services, prevents the 
formation of ice. One introduction 
is usually sufficient for an entire sea- 
son as determined by experiments 
conducted during the past winter on 
services giving considerable trouble 
from frost stoppages. 

Some companies experiencing de- 
creased earnings have studied the ex- 
pense of free service. In some in- 
stances utilities are charging for all 
types of appliance serving. Other 
operators conclude that free servic- 
ing is one of the fundamental neces- 
sities for securing customer satisfac- 
tion and load building. Some opera- 
tors reported a slight increase in the 
unit cost of free servicing during the 
past few years, largely attributed to 
the rapidly increasing number of au- 
tomatic appliances. 

As a means of improving service 
to customers one utility has compiled 
a standardized list of all appliance 
parts and has encouraged manufac- 
turers producing the appliances to 
adopt the terminology. The inacces- 
sibility of vital parts on modern ap- 
pliances was considered as one of 
the major causes of increased service 
costs. It was recommended that co- 
operation with other organizations 
be encouraged to secure appliances 
having all parts requiring service, 
conveniently accessible to service 
men. 
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Summertime 


Window Display 


HIS summer there are many sea 

sonal and current events, and na- 
tional pastimes, that offer the pro 
gressive gas company excellent mate- 
rial with which to tie-in its window 
display program. The appeal of cur 
rent events, effectively used in a 
series of window advertisements, is 
far greater than the usual price and 
feature arrangements of window 
treatment. 

Ideas that convey an instant ac 
ceptance to the passerby will be read 
Here are two; circus days and base 
ball. 

In most communities served by gas 
companies in the country there are 
circus days. Some have already ar 
rived. Some are small travelling 
carnivals, but all offer great possibili 
ties as subject matter for your win 
dows. When the advance sheets are 
exhibited in your community, jot 
down the date of the actual opening. 
When that date arrives have a bright 
colored display in your windows 


by Stuart Bratesman 


Manager, Display Dept. 


Boston Consolidated Gas Co. 


based on the idea of an automatic 
gas range allowing the housewife 
more leisure hours, incidentally \to 
take the kiddies to the circus. You'll 
be surprised at the number of actual 
leads this idea brings in. 

Additional interest can be created 
by the natural enthusiasm of chil- 
dren towards a circus. A _ large 
poster clown’s head, like the one in 
the display with these lines, will at- 
tract most youngsters’ attention. 
Mother will follow suit, if she hap- 
pens to be along. 

Another accepted American pas- 
time, that is effective advertising 
subject matter, is baseball. This year 
there seems to be quite a lot of inter- 
est in the race in both major leagues. 
The minor league teams have like- 
wise stirred up a great deal of local 
interest. Use this idea in a window 
during the hot weather 
months. Tie it in with automatic gas 
cookery. 


display 





















ie-Ups 


What better caption, explaining 
the big feature of gas cooking and 
its possible relation to baseball, could 
be found than the single word, “Con- 
trol,” used as a flash headline with 
an illustration of a baseball pitcher 
about to deliver the ball? This kind 
of a tie-in is plausible. Don’t make 
the mistake of creating a far-fetched 
association of ideas that will, in the 
end, hinder your sales effectiveness. 
Remember, the people who pass your 
store are hardly morons, as a mass. 
Some are a lot smarter than you, 
who are trying to sell them. Don’t 
try to foist some absurd smile on 
them. They’ll walk away in disgust. 
Make your window displays logical. 

These early summer months are 
ideal for displays having an effective 
seasonal tie-ups. Start right now on 
a series of cooking sets based along 
the fundamental themes like these 
two shown on this page. Window 
displays cost little to prepare, and 
reach thousands, day and night. 
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HERE’S THE PLACE 
THE MARAMOR 


Columbus, Ohio « One of 
Ohio’s Finest Restaurants 
* 

HERE’S THE MAN 
M.L. McGUCKIN, President 





For Every Modern Requirement 


@ Mr. McGuckin hit the nail on the head when he said, 
“You have evidently studied intensively the needs of your 
market.” When such an authority on modern restaurant 

ractice selects Magic Chef for his heavy duty equipment 
his endorsement carries weight. Hotels, restaurants, taverns, 
inns, clubs, hospitals and institutions, public and private, 
will find their requirements met completely in Magic 
Chef Heavy Duty ranges, broilers, bakers and roasters. 


AMERICAN STOVE COMPANY 


BOSTON © NEW YORK © ATLANTA * CLEVELAND * CHICAGO 
ST. LOUIS © PHILADELPHIA © SAN FRANCISCO * LOS ANGELES 


@ McG 





AMERICAN STOVE COMPANY 
LOOK FOR THE RED WHEEL WHEN YOU BUY A MAGIC CHEF 





MAGIC CHEF Calomalic 
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haramor 


44 ; DSroad \y o 
rel 


olumbus (ry 


4pri) 21, 1936 


controtieg ae 
henson Outside 
money 10°27 better 
e 
Wer failures pn sav 
S8eneq ° 
P 
Y thanks co 
to ; ste, 
NE that we oe for the in 


after Te co terest , ? 
UF purchase, /*tely sat istics oy 
oth 


sho i 
2s 
before and wet 


= 


HERE’S THE EQUIPMENT 
Magic Chef Heavy 
Duty Oven 


FOR MODERN 
GAS COOKING 
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BARBER BURNERS Give ANY Gas 


~ Appliance a Selling Advantage — 


The BURNER is the 
Heart of the Appliance! 


Leading manufacturers of Gas-burning Appliances OF EVERY DESCRIPTION are now 
turning to Barber not only as a source of supply for reliable Burner Units—but for 
expert engineering advice and cooperation in the correct design of such Units. Many 
Gas Companies now insist on such Appliances embodying Burners which merit A.G.A. 


Approval. 
» 


The splendid performance record of Barber Conversion Burners for Water Heaters, 
Furnaces and Boilers, and numerous other Appliances has been favorably known 
throughout the country for over 18 years. If YOU manufacture, sell, or sponsor Gas 
Appliances—make use of the exceptional facilities which Barber offers for the develop- 
ment and perfection of YOUR PRODUCT! 


Remember—a Gas-burning Appliance is no better than its Burner! These illustra- 
tions represent only a very few of the mew noiseless Barber Burner Units. If none 
of these Models are adaptable to YOUR PRODUCT—Barber can and will perfect one 


to fit the exact requirements of your appliance. Submit your problem to Barber engi- 
neers. The service is free. 


WRITE TODAY 


for the New Illustrated Barber 
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BARBER BURNERS and Reg- 
ulators are Adaptable to Such 


Burner Catalog No. 37, with Prices Appliances as: 
and Discounts. Air Conditioning Equipment 
High Pressure Boilers 
ra (Tubular and Tubeless) 


Bakery Ovens 

Doughnut Kettles 

Metal Pots 

Garage Heaters 

Coffee Urns 

Hair Dryers 

Space Heaters 

Floor Furnaces 

Clothes Dryers 

Water Heaters 

Confectioners’ Stoves 

Vuleanizing Machines 

Pressing Machine Boilers 

Japanning Ovens 

Core Ovens 

Banana Room Heaters and many 
other Appliances 























NO. C. P.-150 BURNER 


All Models 
Furnished 
with or 
without 
SAFETY 
PILOT 
CONTROL 














NO. C. U.-100 BURNER NO. P. U.-160 BURNER 


ie age eo ae _ THE BARBER GAS BURNER _ 


4475 Cass Ave., Detroit, Mich. 3704 Superior Ave., Cleveland, 


BARBER 42¢%5 BURN ERS 
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Range Division 
Ovens—Part II (Continued) 
SEPARATING the wheat from By baking, thus 
the chaff—the essential from the 2 a. Saving steps, stooping and 
non-essential — presents difficulties Charles W. Merriam, Jr. stockings. 
in the Gas Industry comparable to Manager, Lynchburg Gas Company b. Saving in kitchen time. 
those in other businesses. Blinded by Lynchburg, Virginia. c. Dispensing with working in, 


the glamour of color and style de- 
signs, by the intriguing gadgets and 
shining nicknacks of the modern gas 
range, an unaccountably small em 
phasis is currently allotted by re- 
tailers in general to the oven heat 
regulator. Rationalized down to its 
primary elements, the over heat con- 
trol is without doubt the most useful 
equipment addition to a “bare 
bones” range. Meditating momen- 
tarily that no domestic oil or coal 
range and not half of the gas ranges 
now in service are equipped with an 
over regulator, the vast, uncultivated 
market potentialities are readily 
perceived. Added to this is an ap- 
palling percentage of gas consumers 
who, for various reasons, do not em- 
ploy the full advantages of oven 
regulators on gas ranges already in- 
stalled in American homes. This 
latter circumstance, while recognized 
by but few, is easily established in 
any section of the country by those 
wanting fact and not fiction. Sev- 
eral factors doubtless contribute to 
this lamentable failure of the oven- 
heat control to assume its rightful 
place in daily ‘household ~ kitchen 
affairs. One fact, at least, is indis 
putable, namely, that the majority 
of retail salesmen, either through 
carelessness or lack of confident 
familiarity with the mechanism and 
its performance characteristics and 
benefits, sidestep the responsibility 
of making a suitable customer dem- 
onstration in leading up to a sale. 


Oven Temperature Control 


Those calloused with the day to 
day strife of the sales battle some- 
times have their sense of perspective 
warped by prices, terms, special in- 
ducements and trick devices in the 
process of which the fundamental 
importance of the oven heat control 
is frequently overlooked. Consider 
for a moment in the following sum- 
mary the advantages insured to the 
user of an automatic regulator by 


or close to, high heat zones. 
d. Preserving hands, face and 


having uniformity of over tempera- temper. 
ture at the degree desired. e. Reducing kitchen tempera- 
1. Quality of baking and roasting tures. 
improved. 5. Gas bill economy increased. 
2. Known results secured from All of the foregoing are self-evi- 
known recipes. dent, commonly admitted facts. 
3. Food spoilage reduced. Ponder, now, is there any other de- 
4. Diminution, in fact virtual vice on a gas range offering as much 


elimination, of “peep-oven” genuine worth? The psychological 
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OVEN THERMOSTAT 
Liquid Type 


The thermostat shown, because of the flexible tubing (1), may have its main body with 
dials (10) and (11) placed at most any point on the range, commonly, however, on the 
front manifold panel, or close to the burner cocks. The end of the tube (1) is inserted 
horizontally inside the oven itself close to the top and near the door. The drawing indi- 
cates the “off” or “closed” position of the gas valve (7). 

When the oven atmosphere surrounding the metal tube (1) is cooler or less than the 
degree of temperature called for by the thermostat set wheel (10), the liquid (2) inside 
the tube and the chamber enclosing the bellows (3) contracts. This contraction allows 
the bellows (3) to expand under force from the spring (17), thus moving the rod (4) to 
the left. The leftward movement causes the arm or lever (5) which is secured in (4) to 
turn about axis or fulcrum point (6) thus thrusting gas valve (7) off its seat, allowing gas 
to flow from the chamber (8) through the discharge opening and hence to the burner. 
When the oven atmosphere attains the temperature called for by the thermostat, ‘the 
liquid expands sufficiently to cause the lever arm, with the aid of the spring (14) to close 
the gas valve (7), the number shown on the dial face (11) indicating the degree of tempera- 
ture at which the pointer (10) may be set. 

Gas enters the chamber (8) through the horizontal opening (9). The removal of the 
screw cap (16) allows the turning of the blind adjustment screw (15) to regulate the 
amount of by-pass gas admitted to the oven burner in order that a “bead” flame may re- 
main even though the main gas valve (7) is closed. 
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benefits to the cook of approaching a 
task having a means of “measuring 
heat” in a manner similar to measur- 
ing the ingredients for a recipe, are 


incalculable. A school girl with a 
cook book reciting the mysteries of 
the culinary art in terms of time and 
temperature is capable of creating 
gastronomic masterpieces by merely 
carrying out explicit directions 
measure, don’t guess. With a gas 
range equipped with an oven ther 
mostat, new recipes can be attempted 
with a confidence based upon a 
scientific approach. In itself, the 
oven temperature regulator is a suffi- 
cient cause to prompt any “thorough 
going” housewife without = such 
equipment, even in the limited in 
come brackets, to purchase a new 
gas range. 

A brief glimpse of the regulator 
mechanism will lend understanding 
to its operations. To facilitate a 
clearer conception of the apparatus, 
cross sectional drawings are includ 
ed of two common types, to-wit, the 
solid rod and the liquid actuated 
controls. Each type illustrated is 
accompanied by a word description 
indicating the sequence of happen 
ings. 

The basic natural law employed in 
operating oven regulators, whether 
of the rod, the liquid or the vapor 
type, is common to all, namely, that 
for any given temperature change 
different materials expand or con- 
tract in varying degree according to 
the individual characteristic of the 
material. Lessening or increasing 
the temperature causes an internal 
alteration in the size of the material 
(such as a solid rod or an enclosed 
liquid) which by changing its vol- 
ume exerts a corresponding change 
in pressure on a gas valve. Follow- 
ing through the two accompanying 
drawings will immediately reveal the 
application of the basic principle to 
the practical problem of controlling 
oven temperatures in a gas range 
Comprehension and intimate fa- 
miliarity with the mechanism can 
best be accomplished by, in addition 
to studying and following out these 
two drawings, doing a little private 
tinkering with an actual thermostat. 
In short, know your stuff. 

Much ink has been splashed about, 
not to mention “conversational” gas 
generated, in discussing the relative 
merits of the several types of oven 
temperature regulators. The truth 
of the matter is that all three types 
are being successfully used with an 
acceptable degree of accuracy. The 

1 Oven burners will be marketed 
with a dual lighting devise by means of which 
thermostat by-pass gas instead of being con- 
sumed in the main burner will be shunted off 


to a smaller secondary burner thus obviating 
the necessity for an oven safety pilot. 


presently 
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OVEN THERMOSTAT 
Solid Rod Type 


The thermostat shown diagrammatically is built into the side wall of the oven flush at 
(1) with the tube (2) inserted horizontally inside the oven itself close to the top and near 


the door. The drawing indicates the “on” 


or “open” position of the gas valve (7). 


When the oven atmosphere surrounding the metal tube (2) is cooler, or less than the 
degree of temperature called for by the thermostat set wheel (13), the metal tube (2) 


which is secured at (4) contracts. 


This contraction exerts pressure on the relatively non- 


expanding solid porcelain rod (3) which, overcoming the spring (15), slides to the right 


against the arm, or lever (5). 


This lever arm (5) being forced by (2) and being secured 


at (12) opens the gas valve (7) to the left, away from its seat, thus allowing gas to flow 
from the chamber (6) through the tube (8) to the oven burner (9). 
When the oven atmosphere attains the temperature called for by the thermostat, the 


pressure of the lever arm 
(7) to its seat. 


The thermostat set wheel (13) 


(5) is released, the coil spring (10) 


returning the gas valve 


has numbers (200° to 550°) stamped on the barrel, 


which, when set opposite the marker (14) will affect the temperature control at the de- 


gree set for. 


Note that turning the wheel advances and retards the fulcrum point of (12) 


on which the lever arm (5) rests, thus altering the operative distance of the lever arm. 
Screw (11) shown in the inset at the right regulates the amount of by-pass gas admitted 
to the oven burner in order that a “bead” flame may remain even though the main gas 


valve (7) is closed. 


This adjustment screw is accessible from the outside. 


The oven 


safety pilot light is not shown in this drawing. 


chief considerations are concerned 
with the design and the quality of 
materials and workmanship. The 
use of non-corrosive metals is mani- 
festly of advantage. Due to the 
competitive aspects of present mark- 
ets, the results and prolonged trouble- 
free service obtained with any 
standard regulator are a credit to 


the Industry, comparative virtues 
being more fancied than real. 
Discussions of numerous details 


are suggested by the examination of 
these drawings relating to heat con- 
trols. [Every oven regulating me- 
chanism has a means of by-passing 
gas around the main gas valve when 
the latter is closed off, the purpose 
being to effect relighting of the main 
gas flow when the latter comes back 


on. Gas passing through the by- 
pass is, or should be, just sufficient 
to maintain a “bead flame” on the 
oven burner. Too small a by-pass 
adjustment will allow the flame to be 
extinguished, whereas too high an 
adjustment liberates a sufficient 
quantity of heat within the oven as 
to prevent the maintenance of low 
temperatures. In fact, present regu- 
lator equipment, when placed in an 
insulated oven, is such that the con- 


trol of temperatures much _ below 
250° is generally regarded as un- 


satisfactory. 

In order to guard against the con- 
tingent hazard of the by-pass flame 
going out, thus permitting of the 
possibility of the main valve open- 
ing to allow gas to escape into the 
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oven unburned, an oven safety pilot 
is considered standard with all oven 
heat controls. On the down-stream 
side of the manual gas oven cock a 
bleed line is taken off ahead of the 
regulator mechanism, said line run- 
ning direct to the oven where a suit 
able burner tip is added. Upon igni 
tion in the first instance of the oven 
burner, this safety pilot is lighted 
and burns constantly until the man- 
ual cock is turned off, thus acting as 
a safeguard in the event the by-pass 
is snuffed out from a sudden slam- 
ming of the oven or broiler door, 
from a gust of wind, or for any 
reason. 

The adjustment of the burner, the 
by-pass and the regulator itself not 
being normally the concern of the 
sales department, discussion of these 
matters will not be undertaken here. 
Those interested in these phases of 
the business are referred to instruc- 
tion literature of the various manu- 
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facturers and to the “Gas Range 
Service Manual” published by the 
American Gas Association. 


Temperature Continuity 


The object of the oven heat con- 
trol being to regulate the gas put 
into the oven in quantities just nec- 
essary to hold the temperature at the 
degree desired by the housewife for 
a particular cooking operation, its 
success is to tbe determined by the 
continuity of temperature achieved. 
Because coal and oil are, solid and 
liquid fuels, respectively, oven serv- 
ice insofar as temperatures are con- 
cerned is limited to the vagaries of 
manual control. Electric equipment 
? Many worthwhile and sound conclusions can 
be reached. by reading “Investigation of _Do- 
mestic Cooking by Gas and by Electricity, 
Bulletin No. 6 of the American Gas Associa- 
tiom “Every salesman could with profit be armed 
with this pamphlet. 


being the only competitor with an 
oven susceptible to automatic me- 
chanical control, the accompanying 
chart is included to illustrate com- 
parative temperature curves plotted 
against minutes for both typical gas 
and electric ovens. In each case the 
controls were set to maintain 400°F. 
The “saw-tooth” results obtained by 
the electric oven are readily compre- 
hended when one realizes that the 
electric thermostat is of the snap- 
action, “all-on’” or “all-off’’ variety. 
Thus in the 80-minute period shown 
the electric switch came on 10 times, 
thus causing fluctuations between 
460° and 385° or a 75° variation. 
After the initial, or starting, over- 
shoot, the fluctuations levelled down 
to an approximate 35° variation in 
each 7-minute interval. The nature 
of electricity is such that the “on” 
and “off” action is practically un- 
avoidable, which, incidentally, is 
one of the inherent causes of the 


high maintenance cost of electric 
oven thermostats. Each time the 
switch opens or closes, an arc or 


jump spark occurs, creating a brief 
high temperature zone with a re- 
sultant burning-off of the contact 
points similar in some respects to 
the timer on an automobile. Attempt- 
ing to lessen the temperature fluc- 
tuations by increasing the thermo- 
stat sensitiveness increases the num- 
ber of offs and ons, thus reducing 
the length of service. On the other 
hand, the gas thermostat is of the 
“breathing” or graduating type, in 
which there is a continual relation- 
ship existing between the oven tem- 
perature and the amount of gas ad- 
mitted. The results obtained are 
forcibly set forth in this chart, the 
typical electric having highly erratic 
results (periodic heat cycles) where- 
as with gas a virtually constant tem- 
perature line is procured after equi- 
librium has been reached. 

The deduction can be made from 
analyzing these two comparative 
curves that the electric oven preheats 
up to the desired temperature more 
rapidly than the gas. Several factors 
condition this circumstance, among 
which are, 1) the curve shown for 
gas was for an oven with over 30% 
more useable volume, 2) the gas 
Btu. imput used was at the A. G. A. 
minimum standard, which is usually 
increased in actual practice, and 3) 
in the electric oven the extra and 
separate broiling element at the top 
of the oven was thrown on man- 
ually. This, then is tantamount to 
saying that in this chart, gas has its 
“worst foot forward.” The differ- 
ence in preheating time is an insig- 
nificant part of the total cooking 
time and certainly of no material 
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weight in roasting or “‘whole-meal 
cooking” operations. As to baking, 
the electric oven is subject to such 
inaccuracies of temperature control 
as to preclude even a close approach 
to the excellence of finished goods 
turned out from the even heat of gas 
ovens thermostatically controlled.’ 

One of the principal causes of 
baking complaints is due to failure 
to preheat the oven up to the tem- 
perature at which the thermostat is 
set. Housewives seem to need to be 
impressed with this rudimentary 
fact over and over again. Baking in 
order to be perfect must proceed on 
a “receding” or a “level” tempera- 
ture, a “flash” heat (rising tempera- 
ture) being detrimental to even 
browning and inimical to the in- 
ternal texture. A constant, steady 
temperature permitting the uniform 
expansion of the dough is conducive 
to the best results. For this specific 
reason the jumping up and down 
temperatures of an_ electrically 
operated domestic oven mitigate 
against good baking. 


Insulation 


One of the foremost attractions 
of modern ranges is the inuslation 
built into the hollow walls of the 
door, top and sides surrounding the 
oven, a feature tending to prevent 
heat losses into the kitchen. Among 
the advantages gained through the 
use of insulation are increased gas 
economy and reduced kitchen tem- 
peratures. By reducing the exterior 
oven surface temperature, in some 
instances as much as 85°, protection 
is given to the operator against 
burns. The common saying is “cook 
the food—not the cook.” Although 
seldom stressed, the insulated oven 
has a perceptibly evener interior dis- 
tribution of heat as compared to the 
non-insulated variety. 

Insulation is applied in three 
forms, i. ¢., blanket, cut or molded 
blocks, and hand-packed or stuffed 
wadding. Due to the fact that the 
hand-stuffed is merely packed into 
the vertical wall space with paddles, 
this method tends to sagging or set- 
tling, thus leaving a gap near the 
top of the walls. For this reason, 
blanket and block insulation are gen- 
erally to be preferred. The materials 
commonly employed are either rock 
wool (which has the broadest ac- 
ceptance) or a composition of as- 
bestos. The ‘heat-resisting charac- 
teristics of insulation in its applied 
form are dependent upon the coeffi- 
cient of thermal conductivity, the air 
space trapped within the walls and 
upon the thickness of the material 
used. Care is needed in the assem- 
bly to insure prevention of heat 
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losses around the edges and body 
frame by having a tight-fitting insu 
lation. 

Numerous tests have been 
ducted to ascertain the savings to be 
effected by oven insulation. So many 
conditions bearing upon the econ 
omy, such as the temperature 
and the time period, are so variable 
made, but the probable limits of 
savings are from 10% to 25% of 
the oven gas consumption, the per 
centage of saving being greatest on 
long-sustained, high temperatures. 
The added cost to a range occasioned 
by the inclusion of insulation is ex- 
ceedingly small in view of increased 
comfort, improved baking qualities 
and reduced gas bills for similat 
amounts of cooking. 


con- 


test 


Flue Deflectors 


The hue and cry of the electri 
vendors about “streaked walls, soiled 
kitchens and fouling of the draperies 
attributable to the use of an obnox- 
ious flaming fuel’ is pure and un- 
adulterated figment of the imagina- 
tion. By virtue of a wide acceptance 
of long standing the Gas Industry 
inherits the stigma incident to hav 
ing all dirt and grease in the kitchen 
irrespective of the source, figura- 
tively speaking, laid at its door by its 
competitors. Any hot object, oven, 
radiator or otherwise, will cause a 
circulation of air, entrained in which 
ascending stream is a portion of the 
virtually microscopic dirt and dust 
present in the room. Daily repetition 
of this air movement will in time 
when impinged on a wall, result in 
dark-appearing accumulations—wit 
ness, for instance, curtains hanging 
over a steam radiator. Add to this 
the fact that in the process of cook- 
ing meats the vaporizing or volatili 
zation of fats and moisture consti- 
tutes an unavoidable element of cook 
ing incident to the application of 
heat irrespective of the fuel used 
(observe the vent hole on all elec 
tric ovens to allow the escape of 
vapors). Fat vapors plus kitchen 
dust propelled by a rising air cur- 
rent directed against a wall inevit- 
ably spell unsightliness, erroneously 
labelled “gas soot” by unscrupulous 
competition. The solution to this 
apparent difficulty on a gas range is 
simple—an inexpensive flue divertor, 
that shown in the accompanying 
drawing being but one of a consider- 
able number of available types. The 
' 
I 


1e 





object of this device is to direct t 
*A detailed report on this subject of an ob 
servation under actual kitchen conditions is re 
ported by the American Gas Association in 
Bulletin No. 6 for a 705 cu. ft. room, in which 
a series of meals were prepared, during whic} 
the most adverse effects ascertained were an 
0.2% carbon dioxide concentration, a 5° in 


crease in room temperature and a 7% increase 
in relative humidity. 





air circulation from the rear wall to 


an inclined forward plane, thus 
avoiding wall accumulations incident 
to cooking with any fuel. 
Atmospheres 


A glance at the professional bak- 
ery gives rise to the question as to 
why steam is admitted to ovens in 
the process of making breads. The 
answer is that baking in a moist at- 
mosphere allows a chemical reaction 
to proceed on the surface which is 
productive of a high and delicate 
and an improved texture. 
The domestic gas oven by virtue of 
its products of combustion being 
composed to a considerable extent of 
water vapor, automatically surrounds 
breads with an atmosphere condu- 
cive to a high quality product. 

The public have been and are be- 
ing exposed to a yarn about gas 
ranges being “oxygen robbers” and 
being guilty of vitiating, depleting 
and otherwise polluting kitchen air,” 
not to mention the beast as being the 
cause of “headache, weariness, nau- 
sea” or other ridiculous claims. The 
fact that some 15,000,000 daily gas 
range users have not discovered this 
appalling state of affairs heretofore 


coloring 
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is doubtless one of the wonders of 


the modern gas. Therefore insofar 
as cooking is concerned, the oxygen 
depletion is of a negligible and vir- 
tually imperceptible nature.® 


Automatic Oven Lighting 


Although in most homes the oven 
is seldom turned on more than four 
times a day, some fastidious people 
desire and several companies ac- 
tively promote automatic oven light- 
ing, pgrticularly on table-top models. 
Certain it is that of the two, top 
burner lighting is far the more im- 
portant. For the slight convenience 
added, the consensus of opinion is 
that for the bulk market the added 
initial expense and the increased 
operating cost and service problems 
are not warranted. Whenever auto- 
matic oven lighting is_ installed, 
safety devices are provided to guard 
against any contingent hazard. The 
accompanying diagrammatic draw- 
ing depicts such a device with a de- 
scription of the mechanics of opera- 
tion. Undoubtedly the automatic 
safety lighter is a refinement that is 
apt to find broader popular accept- 
ance in the medium and _ upper- 
middle income brackets. 





AUTOMATIC OVEN SAFETY LIGHTER 


Gas enters the constant-burning pilot (3) through the tube (1) and the adjustment 


screw (2). 
a range burner manifold panel. 


The manual control valve (4) represents the regular oven cock as placed on 


When the regular oven cock (4) is opened to accomplish lighting, gas flows into the 
valve body (5) and hence out through the tubing elbow (6) and tube (13) to the ad- 
justment screw (7) and, in turn, into the secondary pilot burner (8) which lights from the 


constant pilot (3). 


Heat from the secondary pilot (8) expands the bent metal strip (9) thus pulling out 


the plunger rod (10) and opening the internal valve in the body (5). 


Opening the plunger 


valve in the body (5) permits the main gas flow to pass on to the entrainment tube (11) 
and into the oven burner (12) which lights from either pilot (3) or (8). 

The safety feature operative in this mechanism is that if for any reason the constant pilot 
(3) is extinguished, the secondary pilot (8) will not light, and hence the bent strip (9) 
not expanding the plunger rod (10) by not opening the internal valve, prevents the main 


flow of gas through (5) into the oven. 
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Check with RUUD for gas water heaters for spring 
and summer selling. RUUD is the all-markets line, 
—for mass and class,—blanketing every prospect 
from one faucet to a thousand. Made for all gas and 
water conditions. Hand-fired and automatic... . 
Enter the . 
full-speed and low-speed, storage and faucet-action. 


AND LOW IN PRICE! 


National 
Water Heater 
Sales Contest There’s a RUUD Water Heater for every gas meter! 


WRITE FOR COMPLETE DETAILS 


Ruud Manufacturing Company 
Pittsburgh, Pa. 


LOW PRICED 
NEW MODELS 














Figure 1. 


2-Inch Cast Iron Pipe in 


INCE the gas distribution man’s 

idea of Heaven is of a place 
where the gas mains have no joints, 
the new McWane Cast Iron Pipe 
Company foundry in Birmingham 
may be regarded as bringing that 
dream definitely nearer to fulfilment 
For in this foundry 2-inch cast iron 
pipe is now being turned out with 
fifty per cent fewer joints than here 
tofore. Instead of the 6-foot lengths 
that were previously made this new 
unit is making this small pipe in 9- 
foot lengths. And not only making 
them this long, but casting the pipe 
mechanically, in sand molds and with 
sand corcs. 

Essentially, the new foundry is an 
extension of mechanical pipe-making 
horizontally, by the McWane green 
sand method into the field of small 
diameter pipe. And carrying with 
possibilities and implications for 
greatly enlarged usefulness for 
2-inch cast iron pipe as medium 
high-pressure gas main that ranks as 
highly important. So much so, in 
fact, that a brief description of the 
manufacturing 
here. 

These start with the making of 
the green sand molds, since the sand 
casting principle is preserved in its 
entirety, but done mechanically in- 
stead of manually. The sand itself 
reaches ithe plant from l 
sources, to be conditioned for size, 
moisture-content, strength, and 


processes 1S piven 


severa 


Figure 2. 


Tamping molds pneumatically. 


y 
Arthur K. Akers 


DOrTosIty 


I 
carried by 


then blended and _ finally 
y conveyor belts to the 
hoppers above the new-type molding 
machines, 

Then begins a straight-line proc- 
ess of precision manufacturing. Like 
clock-work the flasks for the molds 
move in front of the molding ma- 
chines, on their tracks. One molding 
machine makes the upper halves of 
the molds, the other the lower. 

\t these molding machines the 
falls from overhead bins di- 
rectly into the flasks containing the 

ipe patterns. 

Figure 1 shows one of these molds 
being pneumatically tamped after it 
s filled with sand. 

setween the two molding ma- 

and in line with them, is 
the core-making machine 
2). Here wetted, perfor- 
core-bars, revolved rapidly 
a thin apron of falling sand, 
this sand, which adheres to 
to precisely the proper depth 
full 2-inch internal-diameter 
his depth is governed by a 
’ blade that removes all ex- 
nd above the exact diameter 


‘ ] 
sand 


the finished 
the molds, and to 


onvevors then carrv 
bars to meet ’ 
be set in them. 
By this time the reader will have 
perceived another innovation in 
foundry practice—instead of the 
pipe-making processes being carried 


Core-making machine in operation. 
cores in foreground, 
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Finished 


Longer Lengths 


on one step at a time, the various 
operations occur simultaneously and 
continuously. 

In the core-setting is ‘the vital point 
in the whole horizontal-casting meth- 
od, with the 2-inch size requiring 
even greater precision due to the 
very minute tolerance allowed. But 
through refinements in the special 
patented devices employed for the 
purpose, these cores are set to hair’s- 
breadth measurements, governed by 
micrometer readings on the core- 
setting gauges pictured in Figure 3. 

Once the cores are set—two to a 
mold in the 2-inch size—the mold is 
closed and is ready for the molten 
iron. 

At this point some of the flexi- 
bilities of modern pipe-making begin 
to appear. For one, tapping collars 
can be cast on the small pipe at 
regular intervals, which will permit 
future tapping under gas pressure 
just as for a larger main. 

Again—and this will be empha- 
sized when the subject of pipe- 
threading is reached—it is possible 
to reinforce both bell and _ spigot 
ends of the pipe so that both con- 
striction of internal diameter and 
weakening of the pipe-wall are 
avoided where and when the threads 
are later cut. Reinforcement is 
merely added on the outside di- 
ameter of the pipe for this. 

With the molds ready for the iron, 
still another deviation from old-line 
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Figure 3. 
control. 


foundry practice is seen: in_ the 
older foundries the iron traveled t 
the molds. And, en route, it cooled, 
in varying degrees. In consequence 
one pipe might possess various de 
fects or perfections that another 
lacked. Few were uniform. 

But in the mechanical method this 
is reversed: the molds travel and the 
iron stays as close as possible to the 
cupola where it was melted. Thus 
it moves only a minimum distance, 
making heat-control under pyro 
meter readings most effective in 
maintaining the uniform iron-tem- 
perature required for the best re 
sults. Nothing is left to chance or 
guess-work. 

Indeed, in this new type of foun 
dry each size of pipe is made from 
its own special mix of iron. One 
reason for this is that in cast 
iron pipe as small as 2-inch, tough 
ness and flexibility of metal is vital 
The pipe must bend before it will 
break, must possess a great deal of 








Figure 5. 
spigot 


bell and 


24-inch 


Showing 2-inch 
reinforced to take 
(oversized) thread. 


in the lengths themselves as 
well as in the jointing. A require 
ment to which modern mechanical 
casting in sand contributes a tough 
close-grained iron quite different 
from the product of past years ex 
cept for the continuing characteris 
tic of high resistance to soil corro- 
sion. While modern precision is 
carried to the point of a predeter 
mined and prescribed pouring-tem 


‘give 


Cores being set in molds 


under micrometer Figure 4. 


Pouring 9-foot lengths of 2-inch pipe with 7- 


lipped ladle under pyrometer temperature control. 


perature of the iron that differs with 
the size pipe being made from it 

Pouring of the 2-inch pipe, as 
shown in Figure 4, is done from a 
seven-lipped ladle, matching a simi- 
lar number of openings in the top of 
the mold; with the melted iron th: 
traveling a mere matter of inches in 
its journey from ladle through four- 
teen to its final destination 
in the pipe mold 

As soon as the castings have suff 
ciently cooled, the molds are 
“shaken out,” the sand recovered, 
the “gates” removed, and the trip 
to the finishing, testing, and joint- 
making departments begun. 

Cleaning and polishing of the 2- 
inch pipe is completed in great steel 
drums or “rattlers’’ containing hard 
“stars.” Then the pipe goes 
to the testing presses to receive a 
hydrostatic pressure test of 500 
pounds, and to be given also a 
hammer test while’ under this 
pressure. 

From this point on, the course of 
the pipe is determined by the type 
of gas joint with which it is to be 


“oates” 


steel 


+ 


Figure 6. Test- 
ing intermediate 
joints of 18-foot 
lengths of 2 inch 
pipe with 90 Ibs. 
air-pressure, 
under water. 


equipped before shipment. ‘Prom- 
inent among these is the special 
over-size threaded joint (Figure 5) 
that makes assembly of two 9-foot 
pipe into one 18-foot laying-length 
possible. 

Such pipe are locked into auto- 
matic threading machines in such a 
way that only a straight thread can 
be cut. The dies of these ma- 
chines are periodically checked with 
master-gauges to insure straightness 
and perfection of threading. In 
these machines the reinforced 2-inch 
bells receive on their inner surfaces 
a 2'%-inch iron-pipe female thread. 

spigot ends, reinforced 


The also 


when cast, are given a corresponding 


2'%-inch male thread. 

Prior to assembly into 18-foot 
laying-lengths, a special joint com- 
pound is then used on the interme- 
diate threaded joint which makes it 
impervious to gas condensate. In 
fact, when the two lengths of pipe 
are screwed together, and drawn up 
bottle-tight and gas tight, this com- 
pound completes a bond no pressure 
can penetrate. To all practical pur- 
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poses the resul: is a 2-inch pipe 18 
feet long. 

Finally, such 18 foot lengths are 
given a test of the intermediate 
joint by submitting them to a %- 
pound air test while submerged in 
water, as shown in Figure 6. 

Many distribution men use thes« 
same oversized threaded joints for 
the field joints. In which case ex 
pansion and contraction, etc., are 
taken care of by the field use at 
regular intervals of the Glantite me 
chanical rubber ring joints, built on 
the stuffing-box principle. As a 
matter of information, this mechani 
cal joint is shown here (Fig. 7) 

C.l. FOLLOWER RING OCTAGON 
MACHINED SURFACES 














HEXAGON VYitV7 
RUBBER GASKET CUA 
THREADED GLAND 


Figure 9. Glantite gas joint. 

It is to be noted that the surface 
where the rubber gasket seats is 
machined to minimize the pressure 
necessary to effect a seal. Fittings 
with the same type of joint are used 
with the pipe. 





STORAGE OF GAS AT HIGH 
PRESSURE 


From a consideration of the in 
stallation of a number of high pres 
sure storage plants in Switzerland, 
it is observed that the cost is roughly 
proportional to the volume of gas in 
storage. If a curve showing the re 
lationship between the cost per unit 
volume and the total volume be 
drawn, it is found that this curve is 
a hyperbola, and that from a total 
storage capacity of about 70,000 cu 
ft. onwards, the cost of installation 
per unit volume changes very little 
This indicates that there is little gain 
in making the size of unit very large, 
and that the division of the total stor- 
age into a number of smaller units is 
desirable on economic grounds, as 
well as from the point of view of 
convenience in distribution. The 
weight of a container of given vol- 
ume to store gas at a given pres- 
sure can be calculated by the rules 
applicable to the design of boiler 
shells. When using steel of standard 
quality, it is given by the formula 


0.141 p—l\ 312 
Galo 4 297 - ‘) — PJ 
3p—1 3p—l 10° 


in which G is the weight in kilo- 
grams, P is the pressure of storage 
in atmospheres, J is the volume of 
the holder and p is the ratio of the 








General view,  in- 
terior, McWane me- 
chanical foundry 


making 2-inch cast 
iron pipe in 9 foot 
lengths. 


As previously stated, these joints 
supplement the mew flexibility of 
modern mechanically-made pipe, and 
additionally safeguard well-laid lines 
from breakage. 

[he manufacturers state that the 
thought back of the whole large-scale 
production of 2-inch cast iron pipe is 
to supply gas men for distribution- 
system use in all soils a permanent 
small pipe that will withstand cor- 
rosion without coating ; coupled with 
joints that will hold far more than 
the customary pressures, whether 
the gas be manufactured or natural. 

While, finally, such distribution 


total length to the diameter. The 
weight of material, and hence the 
cost, is therefore proportionate to the 
useful storage capacity. The capacity 
and power consumption of the com- 
pressors necessary can also be cal- 
culated from the ratio of the final to 
the initial pressure. Thus the cost of 
installation and of operation of a 
plant of given size, working at dif- 
ferent pressures, can be calculated 
and the most favorable dimensions 
adopted. The relative merits of stor- 
age at high and low pressures are 
discussed and it is shown that the 
former system constitutes a useful 
means of adding to existing storage, 
and in the case of small works, may 
even be more economical. 

T. Bremi, Swiss Monatsbulletin, v. 14, 
pp. 129-41 (1934). 


The Gas Light Company of Baltimore— 
A Study of Natural Monopoly, by George 
T. Brown, Professor of Economics, Seton 
Hill College. The Johns Hopkins Press, 
1936. Price $1.00. 


This is a corporate history of the 
gas companies in Baltimore from 
1816 to the present, with particular 
reference to their relations with the 
public authorities and to utility regu- 
lation. The organization and devel- 
opment of the first gas company in 
this country, which has existed with- 
out any interruption in its corporate 
life up to the present day are out- 
lined in detail. Thereafter the events 
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systems are visualized as being inde- 
pendent of future pressure-changes. 
That is, a 2-inch main laid for lower 
pressures can later be stepped up to 
increasingly higher ones at will and 
without changing or re-working the 


joints. Again, increasing the pres- 
sure in such small mains may avoid 
the necessity of relaying a main with 
larger pipe. 

And in this widening of the field 
for cast iron pipe in small diameter 
is seen the justification for this ex- 
pansion of plant to. a production of 
over 15,000 feet of 2-inch pipe alone, 
per day. 





during the period when competition 
was regarded as the proper means of 
regulation are thoroughly covered, 
and the failure of the plan and ulti- 
mate consolidation of the competing 
companies are also discussed. Final: 
ly, the author shows the reasons for 
present utility commission control in 
the State of Maryland. 

The book is essentially historical 
and deals but little with abstract 
theory. The reasons for the various 
events, however, are fully covered 
and explained. 

The attitude of the author is im- 
partial; and he has covered his sub- 
ject in an able and interesting way. 
The book should be of interest and 
value to students of utility regulation 
and to those interested in gas com- 
pany history. 


New Roper Model 


A new addition to the Roper line of 
gas ranges, is the “Ambassador”. II- 
lustration shows Model No. 500-3. This 
model comes in various color combina- 
tions and is fully equipped. The cooking 
top heighth is 35 inches and floor space 
required is 287% x 40%”. The tubular 
range supports are chrome plated and 
have leveling screws for uneven floors. 
The George D. Roper Corp., Rockford, 
Ill., manufacturer of “Ambassador”, 
ranges recently issued a sales manual 
which illustrates and describes their en- 
tire line and contains many helpful sales 
suggestions. 
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Diesel Power Freezes 
“Devil’s Breath” 


Talk about efficiency! Here's 
thing reminiscent of the old saying about 
the commercial-minded packers who use 
everything a pig has except the squeal 
In this case something even more elusive 
than the squeal of a pig is utilized—“the 
breath of the Devil”! It’s trapped, piped, 
and then compressed by Diesel-powered 
equipment. The resultant product is dry 
ice, sold for three cents a pound. The 
business has prospered straight through 
the depression! 


some- 


The story of this phenomenal enterprise 
runs a close second to the tales of Jules 
Verne and Baron Munchausen. It’s based, 
however, on fact. 

Down on the desert of southeast Cali- 
fornia, on the edge of the Salton Sea, is 
located one of nature’s strange eruptions 
known as “Devil’s Kitchen.” The tourist 
who ventures this way finds a group of 
mud geysers fuming and sputtering. The 
evil-smelling compound belched by the 
geysers is as odorous as that in which 
the Indians at Palm Springs (about 50 
miles distant) immerse the visitors, at 50 
cents a bath. 

Devil’s Kitchen is the. hottest spot in 
the United States, nearly 300 feet below 
sea level. Through the ages it stewed to 
no avail, until one day a chemically in- 
clined woman—Mrs. Mary Einhart—came 


Adobe Power House 


along and pondered the reasons for the 
steam and smells, wondering what could 
be done to harness them for possible 
profit. Next trip she brought along a 
jug. By this means she was able to take 
home a sample of the gas for analysis. 
It proved to be carbon dioxide, the prod- 
uct of hot salt water in contact with lime- 
stone. Being thus assured of a natural 
supply of CO:, Mrs. Einhart raised capital 


GLOVER-WEST 
VERTICAL RETORTS 


COOL COKE DISCHARGE 
WASTE HEAT RECOVERY 


MINIMUM GROUND AREA 


NO NAPHTHALENE TROUBLES 


WIDE RANGE OF FLEXIBILITY 


4 
WEST GAS 


for her dry-ice business. Today it’s 
called the Pacific Imperial Dry Ice Com- 
pany. 

Since the project began, a number of 
gas wells. have been sunk near Devil’s 
Kitchen. Gas from these wells is piped 
to a compressor plant, where three CO, 
compressors are in operation. They are 
motor-driven by power from a 300-hp. 
Cooper-Bessemer Diesel-electric set. 


ACCURATE ZONING OF TEMPERATURES 


IMPROVEMENT COMPANY 


BUILDERS OF COAL GAS PLANTS 
424 Madison Avenue 


New York City 
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New York Court of Appeals 
Decision on Uniform System 
of Accounts 


(Continued from page 34) 
New York and of 
States of America? 

“5. If question numbered ‘1’ be 
answered in the affirmative, are 
the provisions of the said orders 
of the Commission which require 
corporations to adopt the ‘straight 
line’ method of accounting for de- 
preciation, as therein provided, 
valid under the laws and Consti- 
tutions of the State of New York 
and of the United States of Amer- 
ica? 

“6. If question numbered ‘1’ be 
answered in the affirmative, are 
the provisions of the said orders 
of the Commission designated as 
Account 142, ‘Capital Stock Ex- 
pense,’ valid under the laws and 
Constitutions of the State of New 
York and of the United States of 
America? 

“7. If question numbered ‘1’ be 
answered in the affirmative, are 
the provisions of the said orders 
of the Commission designated 
Account 146, ‘Regulatory Commis- 


the United 


sion Suspense,’ valid under the 
laws and Constitutions of the 
State of New York and of the 


United States of America?” 

Quantitative Analysis of Deposits 

in Manufactured Gas Distribution 
Systems 


(Continued from page 24) 


The stock solution is 
one of naphthalene and both 
ous types. 


essentially 
resin- 
A portion can be evapor- 


ated and followed by a nitric oxide 
test with Griess reagent for detect- 
ing vapor phase gum. However, a 
positive test avoiding any possibil- 
ity of inhibitor action consists of 
microscopically observing an acid 
precipitation from cellosolve. (Plate 
1). A similar procedure involving 
an ammonium hydroxide precipita- 
tion identifies liquid phase gum. 
(Plate 2). Both operations proceed 
with a simultaneous precipitation of 
naphthalene, but in dealing with 
small concentrations the study of 
this precipitate may be most uncer- 
tain. The polarizing microscope is 
an instrument well adapted for such 
a resolution. The resins are amor- 
phous bodies and as such permit no 
light to pass through when placed 
between crossed nicols. But naph- 
thalene represents the monoclinic 
crvstalline system and hence is an 
anisotropic or doubly refracting sub- 
When it appears between 
crossed nicols it exhibits all the phe- 


Stance. 


nomena of retardation, the most 
striking of which is the array of 
polarization colors. Hence, should 


the precipitation be observed by 
means of polarized light, the scintil- 
lating and flashing naphthalene crys- 
tals form a positive identity while 
the extinguished dark particles ob- 
served only in ordinary light are 
coalescing nuclei of resin. Plates 3 
and 4. 


New Standards for Attachable Gas 
Water Heating Units Without 
Water-Carrying Parts Being 
Developed 


(Continued from page 26) 


for which attachable units are designed 
be specified on the name plate. Utmost 
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safety and a 70 per cent thermal efh- 
ciency is mandatory. 

Finishing touches were put upon 
the new set of standards at the Gas 
Water Heater Subcommittee’s April 
16-17 meeting in Cleveland. It is ex- 
pected that early this fall the group 
will convene once again to consider all 
suggestions received from the industry 
during July and August and to revise 
the standards, if necessary, for submit- 
tal to the A.S.A. Sectional Committee, 
Project Z21, A.G.A. Approval Re- 
quirements Committee, for final adop- 
tion. 

If the program is not disrupted by 
vital new developments, completed and 
final American Standard Listing Re- 
quirements for Attachable Gas Water 
Heating Units Without Water- 
Carrying Parts should be published and 
available by mid-1937, and go into 
effect on January 1, 1938. 


Cox Elected V. Pres. National 
Tube Co. 


C. R. Cox, formerly General Superin- 
tendent of Ellwood Works of National 
Tube Company, was, on May 12th, 


elected Vice President in Charge of En- 
gineering and Operations of said com- 
pany, succeeding P. C. Patterson, who 


was associated with the Tube Company 
for forty-nine years and who has been, 
since 1926, Vice President in Charge of 
Engineering and Operations. 

Mr. Patterson attended the University 
of Pittsburgh and entered the employ 
of National Tube Works Company at 
McKeesport in 1886. He later became 
draftsman, foreman and then  superin- 
tendent of the Lapweld Department. In 
1900 he was appointed Chief Engineer 
of the Tube Company, in 1922 Assistant 
Vice President in Charge of Operations, 


and in 1926 was elected Vice President 
in Charge of Engineering and Opera- 
tions. 








stage of several feet. This is 


Klonne Holders permitting the 
equalizing the pressures. 





CINCINNATI 





Stacey-Klonne Holder to be harme 


WHY DO WE MAKE THE STATEMENT 
THAT FLOODS DO NOT AFFECT 
Stacey-Klonne Dry Seal Gas Holders? 


PROVEN PERFORMANCE—A 4,000,000 Cu. Ft. 
STACEY-KLONNE HOLDER was 


effectively maintained without any operating difficulty during a flood 
le due to the fact that there is no apparatus at the base of the 


waters to rise 


STACEY 


GAS CONSTRUCTIGN CO, 





inside the holder as well as the outside, 


thus 
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Per Cent Removal 28 


(Continued from page 19) 
hour improve the removal for both oxides, but, moreover, 
the improvement is greater for the less active extracted 
oxide than for the more standard oxide. 

Since this first test with the peptized oxide proved that 
the results of a comparison made at one rate do not hold 
for a different ‘rate, for the final fouling test it was decided 
to reduce the space velocity to about five times the plant 
space velocity for a single box (20 times that for a four 
standard. ) 
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With the reduced rate of flow the peptized yae~ 
oxide removed 100% of the inlet amount of H.S for 22 
hours, as determined by tests with basic lead acetate paper 
at the outlet of the oxide. Under identical conditions, the 
standard oxide started to pass a trace of HeS after 32 
After 75 hours and for the remainder of the test, 
the extracted slightly 
standard oxide. 


hours. 


oxide is only inferior to the 
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Highest H.S 
combined 


removal 
with complete 
Physi- 


cal structure insures very 
back 


removal of traces. 


low box pressures. 





THE RECOG- 
NIZED PURIFY 
ING MATERIAL 
FOR VAPOKk 
PHASE GUM 
CONTROL 


isk for our new bulletins Nos, AL-18-19 
which are very interesting 


THE ALPHA-LUX COMPANY, Ine. 
192 Front St... New York 
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Little Hercules Regulator 


Controls High Pressures 


Je XTREME high  pres- 

sures, up to 1,000 
pounds, can be reduced 
to anything between 5 and 
190 pounds as desired, by 
use of the Little Hercules 
Regulator. And the Little 
Hercules weighs only 8 
pounds. It is designed for 
use in conjunction with 
the Fulton House Regu- 
lator since engineers do 
not favor carrying high 
gas pressures to the point 
of distribution with only 
one valve to control them. 
The Little Hercules is also 
UTLET adapted for use wherever 
a small spring-type relief 
valve is needed. 


—e— — ied 
Cc ‘haplin-Fulton equipment 
for all forms of pressure 
control has been known 

CF and commended for fifty 
years. Literature on_ re- 


quest, 


THE CHAPLIN-FULTON MFG. CO. 


28-40 Penn Avenue Pittsburgh, Pa. 
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News of the Industry 


Joseph Bowes, President Oklahoma 
Natural Gas Co. 


Joseph Bowes, associated 
with the Stone & Webster 
in the management of public utility prop- 
erties has been elected President of Okla 
homa Natural Gas Company, succeeding 
Robert W. Hendee, resigned. 

Mr. Bowes was born in Washington 
D. C., in 1885, receiving his early educa- 
tion in that city and in Baltimore, and 
being graduated from Cornell University 
in 1907 with degrees in 
mechanical engineering. After two years 
of mechanical work with the Baltimore 
and Ohio Railroad and Postal Telegraph 
Company, Mr. Bowes joined the Stone & 
Webster organization with which his ad- 
vancement has been rapid. Since 1916, he 
has held responsible executive positions 
in gas, electric, transportation and water 
companies including Puget Sound Power 
& Light Co., Gulf States Utilities Com- 
pany, El Paso Electric Company and Vir- 
ginia Electric & Power Company. His 
most recent work has been as President 
of the Western Public Service Com- 
pany, which owns a number of properties 
in Nebraska, Missouri and Kansas. 


since 1909 


organization 


electrical and 


Mr. Bowes assumed the duties of his 
new office on June 1. 
ie - — 
F. B. Hatcher With Washington Gas 
Light Co. 


F. B. Hatcher, until recently with the 
Delaware Power & Light Co., Wilming- 
ton, Del., has joined the new-business de- 
partment of the Washington Gas Light 
Co. 

Mr. Hatcher’s experience includes one 
year in the statistical department of Stone 
& Webster, Inc., Boston, Mass.; two years 
m the domestic sales department of the 
Haverhill Gas Light Co., Haverhill, 
Mass.; two years in the industrial engi- 
neering department (Chief Industrial En- 
gineer) of the Fall River Gas Works 
Co.; five years in the industrial, house- 
heating and air-conditioning department 
of the Wilmington (Del.) Power & Light 
Co. and four years of commercial engi- 
neering at the Virginia Polytechnic In- 
stitute. He will be in charge.of govern- 
ment contracts in Washington. 


—__ —_— 


C. P. Rather, President. Southern 
Natural Gas Co. 


C. P. Rather, for years president of 
Alabama Water 
mingham, Ala., has been elected vice pres 
ident and general manager of the Sout! 
ern Natural Gas Company. 


Service Company, 


The vacancy in the office of president 


caused by the recent death of J. H. WI 
will not be filled for the present, the vic« 
president and general manager discharge 
ing duties of that office 


The 


pol 


Southern Natural Gas Company’s 
will continue the same as in the 


past, Mr. Rather says, with C. T. Chen- 


York, chairman of the board, 


ery, Ne V 
nd Bacon & Davis, consulting 


Ford, 


engineers 


n ae 
M. D. Read Secretary of Minneapolis 
Gas Light 


Maurice D. Read, formerly secretary- 
treasurer of the Michigan Fuel and Light 
Benton Harbor, Mich., has been ap- 
pointed secretary of the Minneapolis Gas 
Light Co 

Mr. Read has been a gas executive 
since 1931, and before that time was en- 
raged in allied lines. He is a member of 
public relations committee and the 
managing committee of the accounting 
section, American Gas Association. 


LOo., 


QQ 


1 
he 
ic 


Florida Power Corporation Dissolves 
Subsidiaries 


Lake County Power & Light Company, 
Florida Power Company and Florida West 
Coast Power Corporation, subsidiaries of 
Florida Power Corporation, were dis- 
solved in December of 1935 as a step in 
simplifying the corporate structure of the 


Associated Gas & Electric System. In 
addition, the properties of the West 
Florida Power Company and of the 


Ocklawaha Power Company were trans- 
ferred to Florida Power Corporation. 
These steps have reduced by five the 
number of active corporations in the 
Florida group. 


The total of companies in the System 
eliminated by merger, dissolution, con- 
solidation or otherwise is now 330. 
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- FOR RESULTS 


Reply-O-Blotters will bring you greater re- 
turns per advertising dollar spent than any 
other form of direct mail. This statement is 


backed by the enviable record of results 
it has achieved for some of America’s 
largest companies. Write on your letter- 
head for FREE SAMPLES. Please mention 


your primter,. . . + «© « -« 
REPLY - O - BLOTTERS 
225 Varick Street 


New York, N. Y. 


HERE is the NEW 
REPLY-O BLOTTER 


A new, advertising blotter with a 
Business Reply Card “BUILT-IN! The 
unique form catches and holds your 
prospects’ interest. Plenty of space 
for your advertising message. . . .- 







. HERE is how it 
MAILS for 1¢ Postage 












Fits into a No. 10 window envel- 
ope. Requires only one address- 
ing operation. Your prospect's 
address typed on the Business 
Reply Card, pre-signs his name 
— another advantage that breaks 
down “reply resistance”. . 


HERE’S how your 
PROSPECT ANSWERS 


He just pulls out the 
“built-in” reply card 
and mails it. Nothing 
to sign—no postage 
necessary. Blotter 
never discarded, 
lives indefinitely. 





=e 


i ' 


ROGERS) 


Os 
ke 











June, 1936—American Gas Journal 


ALTIVATED 


2+ « Ready for 
mixing with your own 
NT, 


efficient, economical 


HS removal 


Lavino “Activated” Oxide has long been preferred by 
leading gas companies whose requirements are for an 
unmixed material of maximum purifying capacity. We'd 
like to tell you more about the remarkable results they 
have obtained. Write today for details . . . no obligation. 


E J. LAVINO and COMPANY 


Bullitt Bldg. 


Chicago Philadelphia, Pa. Pittsburgh 





Thermostatic 


BIMETAL 


Chace Thermostatic Bimetal 
is used as the active element 
in I. T. E. Circuit Breakers 
to assure unfailing automatic 
overload protection. 


Regardless of the product you 
manufacture, if given changes 
in temperature demand cer- 
tain automatic action, or if it 
be a matter of automatically 
controlling temperature, we 
suggest you consider using 
Chace Thermostatic Bimetal. 
Sold in sheets, strips and 
formed to meet specifications. 


TWAT. em oF 


1610 Beard Avenue - + = Detroit Mich. 





CONSTANT 


Above—actual installation 
of Reynolds Furnace Regu- 
lator. Directly opposite— 
Cross-sectional view of 
Regulator. 


Upper Right—Cross-sec- 
tionalviewof NewReynolds 
Refrigeration Regulator, 
Note simplicityofconstruc- 
tion, ruggedness and fool- 
proof design. 


Q Reynolds Low Pressure Regulators guar- 
antee constant, unvarying delivery pressure, 
even though the volume varies and the line 


pressure fluctuates. 


These units illustrated above are precision 
built and delicately balanced for accurate 


performance on low pressure installations. 


The factory test through a range of operating 
conditions is the manufacturer's pledge that 
but thousands 
in operation after years of service is the proof 
that Reynolds Low Pres- 

sure Regulators are re- | 

liable, economical and 
safe. 


the units are satisfactory .. . 


Reynolds Branch Offices: 
421 Dwight Bldg. 
Kansas City, Missouri 
2nd Unit, Santa Fe Bldg. 
Our Engineering Depart- Dallas, Texas 
ment is at your service. Representatives: 
Eastern Appliance Co. 
Boston, Mass. 
F. E. Newberry 
Avon, New Jersey 


. Write branch offices, 


representatives or fac- 

















tory for full cooperation. | 


ANDERSON NDIANA 

















T. J. Strickler Elected Director of 
A. G. A. 


At a meeting of the Executive Board 


Thomas 


and genera 


in Atlantic City, N. J., May 21, 
J. Strickler, vice-president 

manager of the Kansas City 
pany, Kansas City, Mo., was elected 

director of the American Associa 
tion to fill the unexpired term of the late 
Judge H. O. Caster. Mr. Strickler’s 


term will expire in November, 1937 


Gas Con 


Gas 





Mr. Strickler, who at present is chair 


man of the Committee to Conduct Na 


tional Advertising, has had a _ notable 
career. He has been active for years in 
the American Gas Association, having 


served on many important committees and 
in 1932 as chairman of the Natural Gas 
Department. He was recently re-elected 
a director of the United States Chamber 
of Commerce representing the 
district. 

Born on May 21, 1883, in Topeka, 
Kansas, Mr. Strickler attended the Uni- 
versity of Kansas, graduating from the 
School of Engineering in 1906. After en- 
gineering work with the U. S. Reclama 
tion Service, in 1911 he became assistant 
engineer of the Kansas Public 
Commission and, in 1913, chief engineer 
of the commission. 

In 1920, he became consulting engineer 
for the Empire Gas and Fuel Co., 
Bartlesville, Okla., in charge of rates and 
valuations of the gas division. In 1922, 
he became consulting engineer for Henry 
L. Doherty and Co., and in 1925 was made 
consulting engineer for the Gas Service 
Company, Kansas City, Mo., in charge of 
rates, valuations and public relations. He 
was made vice-president and general man- 
ager of the Kansas City Gas Co. in 1927 

He is a past president of the Missouri 
Association of Public Utilities and is a 
tive'in civic affairs. He is or has been 
a director or vice-president of more 
30 gas companies. 


seventh 


pervice 


oa 


“Hostess School of the Air” 
The 


Birmingham Gas Company 


augurated a “Hostess School of the Air” 


the week of May 25, creating unust 


interest among housewives and club w 





el Three times during the week Mrs. 

Myers Melton, home service direc- 

tor of the company, presents in a radio 
ogram the Mystery Chef 

On each program a different P.T.A. or 


rganization acts as sponsor, com- 
the util- 
y’s for cash prizes of $110 per 
month \ free cook book, “Be An Artist 
Range,” is presented to each 


ing through registrations at 


omee 


(yas 
woman registering 
Case Settled 


April 23 
Kansas Public Serv- 


+ 
Kansas Gas Rate 


Announcement was made 


that members of the 
ice Commission and representatives of the 


Cities Service Co. had reached a final 


settlement in the Cities Service gas rate 
ase which has been pending before the 
ymmission for the past five years. 
[he announcement of the. settlement 


the 


cost or the 


company agrees to pay the 

litigation amounting to ap- 
proximately $171,000 and agrees to rate 
reductions involving 75 cities of the state, 
was made by Homer Hoch, chairman of 
the commission. 
the 
will be 


new rate reductions 
made by the company at 
a number of reductions pre- 
made in the last five years at 
Wichita, Hutchinson, and other cities in 
the state, the aggregate savings to cus- 
tomers will amount to $733,575 a year. 


Including 
W hic h 
once, and 


viously 


% = 
Edward Reynolds, jr. Elected Pres. 
Columbia G & E 


Edward Reynolds, Jr. has been elected 
President of Columbia & Electric 


Co., and Philip G. Gossler named Chair- 


Gas 


man of the Board. Mr. Reynolds has 
been an officer of the system since 1922, 
and Executive V. Pres, since 1930. Mr. 


Gossler has been connected with the com- 


pany for many years and has been Presi- 


dent of the present corporation since 
1926. Walter C. Beckjord was made 
Chairman of the Executive committee. 


: + 
Ninth General Meeting of the Metro- 
politan Industrial Gas Sales Council 


The Ninth 
Metropolitan 


General 
Industrial 


Meeting of the 


Gas Sales Coun- 


cil was held at the Hotel St. George, 
Brooklyn, New York, on Wednesday, 
May 20th. Over one hundred Industrial 
and Commercial Sales Representatives of 


the member companies were present. 
were interesting and in- 
Many field experiences which 


Discussions 


structive 


will be helpful to all who attended were 
related. The keynote of the day’s meet- 
ing was that the gas industry is in a 
splendid position to go after industrial 
I mmercial business. With equitable 
rates, improved equipment and more ex- 
perienced personnel, an extensive cam- 
paign should be inaugurated. It was felt 
by se present that excellent results 
an be obtained under the present eco- 


ditions 


Gas Appliance 


The American 


Service Range Manual 


Association has is- 
sued the second edition of the Gas Appli- 


(,as 
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ance Service Range Manual. It is of spe- 
cial interest to those engaged in the in- 
stallation of gas ranges. The book is 
available either loose-leaf style, or bound. 
The price is 75 cents per copy. 

—_——__ ——_ 


V. Seiter with Citizens Gas and Coke, 
Indianapolis 


Victor Seiter, Terre Haute, Ind., has 
been named assistant secretary of the 
Citizens Gas and Coke Utility at Indian- 
apolis, it was announced by Thomas L. 
Kemp, general manager of the utility. 
Seiter is a native of Logansport and a 
graduate of the University of Illinois. 


~ fe — 
L. E. Frost Advanced 


Laurance E. Frost, formerly inside 
plant engineer of the Brooklyn Edison 
Company, has recently been advanced to 
the position of assistant to Vice-president 
John C. Parker of the Consolidated Edi- 
son Company of New York, Inc., where 
he will be engaged in technical work 
associated with Mr. Parker’s office. 





Coming Events 
June 

18-19 New England Regional Gas 
Sales Conference, sponsored 
by the New England Gas As- 
sociation with the coopera- 
tion of the American Gas 
Association, New Ocean 
House, Swampscott, Mass. 
J. J. Quinn, chairman, Bos- 
ton Consolidated Gas Co., 
100 Arlington St., Boston, 
Mass. 


June & July 
30-July 1 Public Utilities Advertis- 
ing Association, annual con- 
vention, Hotel Statler, Bos- 
ton, Mass. H. W. Olcott, 
Jr., secretary, 1401 Arch St., 
Philadelphia, Pa. 


July 

Michigan Gas Association, 
annual joint convention with 
Michigan Electric Light As- 
sociation, Grand Hotel, 
Mackinac Island, Mich. A. 
G. Schroeder, secy.-treas., 47 
North Division Ave., Grand 
Rapids, Mich. 

Canadian Gas Association, 
29th annual convention, and 
Northwest Conference, Pa- 
cific Coast Gas Association, 
Hotel Vancouver, Vancou- 
ver, B. C. George W. 
Allen, secy.-treas., Canadian 
Gas Association, 21 Astley 
Ave., Toronto, Canada. 


6-.8 


8-10 


August 
25-27 Pacific Coast Gas Association, 
43rd annual convention, Fair- 
mont Hotel, San Francisco, 
Calif. Clifford Johnstone, 
managing director, 447 Sut- 
ter Street, San Francisco. 
October 
Week of October 26 American 
Gas Association, 18th annual 
convention, Atlantic City, N. 
J. Alexander Forward, man- 
aging director, 420 Lexing- 
ton Ave., New York, N. Y. 
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HEATING 
BUNKER “C” OIL 


for carburetting gas requires high 
pressure and high temperature. 


ANDALE 


BOWED TUBE 
HEATERS 


remain tight and are easily cleaned. 
These are the requirements for con- 
tinuous satisfactory operation. 


ANDALE COMPANY 
1600 ARCH STREET 


PHILADELPHIA 




















USE A TITAN ON YOUR STORAGE HEATER 


Control is essential on both the racing car and your 
storage water heater. Dependability produced by pains- 
taking mechanical ingenuity must be built into both. So, 
too, the TITAN is built to perfectly control your storage 
water heater over a long period of time and under the 
most exacting conditions. Upon this depends the success 
Df the heater you sell. 

Specify Titan Controls with complete confidence. They 
are standard equipment on most storage water heaters 
approved by the A. G. A. 


Catalog and full data upon request. 


The Titan Valve & Manufacturing Company 


Thermostats @ Safety Pilots @ Relief Vaives 
East 32nd St. and Perkins Avenue Cleveland, Ohio 


WATER HEATER 
CONTROLS 























SUPERIOR 


Gas Meters 
Provers 

Service Cleaners 
Diaphragms 
Repairs 





SUPERIOR 
METER CO. 


167-41st Street 
Brooklyn, N. Y. 
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Thermostat for Hot Water Heaters 


The illustration is a cross-section 
Titan Snap-Action Thermostat, if 
domestic hot water heaters. This simple 
rugged instrument, operated by the vai 
ation of water temperature in the tank 
automatically controls the gas supply t 
the burner. 

The thermal element, consisting 
copper tubing and nilvar rod, extends into 
the tank. As the water surrounding this 
element begins to cool, the copper tube 
contracts and pushes the nilvar rod 
against the control lever because the co! 
traction and expansion of the nilvar is 


r —s- Cap 
/ f a 27-fie Dey 

——33- lahe Gerd Net 

$4 - lhe Soren 8 

33- Boll tale 
56 - Set Screw 










negligible. This causes the control spring 
to snap the trip lever against the ball 
valve and to push it away from its seat, 
thereby allowing gas to flow through the 
instrument and to the burner where it is 
ignited by a constant pilot light. 

The water is heated until it reaches the 
point which corresponds to the setting of 
the indicator. This indicator can be ad 
justed over a large range and is set to 
the desired temperature by means 
calibrations stamped on the thermostat 
cover. 

The rising water temperature expands 
the copper tubing, thereby pulling the 





INDUSTRIAL GAS 
BOILERS 
Tubular or Flueless 
34 to 45 H.P. 





P. M. LATTNER MFG. COMPANY 
CEDAR RAPIDS, IOWA 














nilva 1d away from the control lever. 
When the predetermined temperature has 


een reached, the expansion has been 
great enough to allow a reverse action to 
take place in the mechanism. This returns 
e ball valve to its seat thereby cutting 
ff the gas supply to the burner. 

In some cases where the gas may con- 
tain a sticky foreign substance, a deposit 
ay form upon the ball valve, preventing 
1 complete shut-off. When this happens 


it is a simple matter to remove cap “A,” 
which contains the entire valve assembly; 


clean the screen, the valve, and its seat 
with a soft cloth; then carefully replace, 
making certain to tighten cap “A.” 

% 


Ruud Radio Program 


[The Ruud Manufacturing Co., Pitts- 
burgh, Pa., is starting a four state radio 
rogram over Station WOR, Newark, N. 
J. It will cover eastern Pennsylvania, all 
»f New Jersey, eastern and southern New 
York, and a large part of Connecticut. 

The program is called the “Allie Lowe 
Miles Club.” Mrs. Miles has an active 
onnection with many women’s clubs in 
the area and her audience is numbered in 
housands. The Club is on the air Mon- 
day and Wednesday 3:30-4 P. M. and 
Friday 10-10:30 A. M. Ruud gas water 
heaters will be featured on the Monday 
program and Mrs. Miles will bring out all 
advantages of automatic water heating by 
gas. 

Listeners will be offered a set of Ruud 
Housekeeping Charts free of charge and 
inquiries will be handled as follows: 
Charts will be mailed by Ruud and the 
inquiry sent to the local gas company 
for follow-up; or charts will be sent to 
the gas company for personal delivery by 
the salesman. Companies choosing the 
latter method are requested to inform the 
Ruud Manufacturing Co. at once 


t 


Changes in Minneapolis-Honeywell 
Branch Offices 


The Detroit branch office has moved 
from 2847 Grand River Avenue to larger 
juarters at 415 Brainard Avenue. 

The Providence District office has 
moved from 803 Industrial Trust Build- 
ing to 397 Elmwood Avenue, where in ad- 
dition to having more floor space, they 
2lso have ample automobile parking space, 
thus making it much more convenient for 
their customers as well as their own per- 
soni el 

In the territory served from their At- 

Branch Office they are establishing 
district offices, one in New Or- 


new 


leans, La. where Mr. Paul E. Seepe will 
be in charge, and the other at Charlotte, 
North Carolina, where Karl Selden will 
I rge. Street addresses for these 


not yet available. 


addition their European Branch Of- 

é nerly at 233 Heerengracht, Am- 
sterdam, Holland, has moved to new and 
rger quarters at Wydesteeg-4 in the 
san ty, and have added to their duties 
1 service Brown Instru- 
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Silver Anniversary Micromax is 
Newly-Designed Model 


The “Silver Anniversary” Micromax 
recorder, latest and most serviceable of 
their long line of industrial recording 
machines, has just been announced by 
Leeds & Northrup Company, 4934 Sten- 
ton Avenue, Philadelphia, Pa. 

Marking the 25th year since this con- 
cern originated the recording potenti- 
ometer pyrometer, this Micromax not only 
provides in the one instrument all com- 
binations of indicating, recording, signal- 
ling and controlling, but provides these 
functions in ways unique to this model. 
Measurements are presented most con- 
veniently; a bold scale and pointer shows 
the condition at the moment, and a clear 
record on ten visible inches of strip- 
chart shows it for the past several hours. 
On controllers, a second pointer shows 
control setting. Multi-point records may 
be in blue or in multi-color. 


¥ ates 


Bees cope (oS 





New “Silver Anniversary” Micromax 








In this Micromax, control and signal 
contacts operate undisturbed by air cur- 
rents when the door is opened . . . even 
when the chart is changed, or the pen 
refilled. Pen holds seven-week ink sup- 
ply. An ingenious double frame makes 
all parts of the mechanism accessible, and 
enables the user to replace the chart with- 
out effect on other parts of the recorder. 

This machine and all other Micromax 
models are described in an entirely new 
publication, Catalog N-33A, sent on re- 
quest. 

——+* 


Edgar Morris Heads Washington 
Board of Trade 


Edgar Morris, president of the Edgar 
Morris Sales Co., Washington, D. C., dis- 
tributors for the Pittsburgh Water Heat- 
er Corp., Roberts & Manders Stove Co. 
and the General Gas Light Co., has just 
been elected president of the Washington 
Board of Trade. 

The Washington Board of Trade was 
organized on Dec. 2, 1889, and is today 
one of the largest trade organizations in 
the United States, having a membership 

f 3,000 business and professional men of 
the Nation’s capital. 
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Meters 

” Diaphragms 
All sizes acelieg 
up to Provers 


3,400 cu. ft. awe 


Calorimeters 
capacity — 
Apparatus 


METER REPAIR PARTS 


FOR 
ALL MAKES — ALL SIZES OF METERS 


LARGEST GAS COMPANIES NOW 


[ome lelemelele meen iar CAPACITY” | USING OUR PARTS 
See” Ma SEND FOR OUR CIRCULAR ON 


pressure AS HOLDERS pressure ee 


PURIFIERS - TANKS - CONDENSERS SAMPLES AND PRICES 
STEEL PLATE CONSTRUCTION GLADLY SENT 


INTEGRITY GOOD WORKMANSHIP FAIR DEALING — 


CRUSE-KEMPER co. LAMBERT METER CO. 


AMBLER.PA. BUSH TERM. BLDG. 4, BROOKLYN, N. Y. 
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ISBELL-PORTER COMPANY 


Engineers and Manufacturers 


Contractors for of All Kinds 
Complete of Gas 
Gas Works Apparatus 


a NEWARK, NEW JERSEY 























IMPROVED EQUIPMENT ~ RUSSELL ENGINEERING 
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New Air Conditioning Folder 


A diagram showing the Niagara 
thermo-syhpon and counter-flow 
of heat extraction and circulation is a 
feature of a new 8-page, 4-color folder 
just published by The Forest City Fou: 
dries Company, 2500 West 27th Stree 
Cleveland, Ohio, on its Niagara No. 110 
Gas Air Conditioning Unit. Also cleat 
shown is the Niagara 2-speed blower co 
trol, which maintains a continuous 
culation and eliminates “cold 70.” 


system 


—_— 
Quick Action Tank Coupling 


The work of connecting gas heaters 
range boilers can be greatly simplified by 
using quick-action tank couplings made 
the Torit Manufacturing Co. 





The coupling consists of three brass 
parts and a rubber gasket. One part 
slips into a hole that is cut into the tank, 
then with the aid of the gasket the entire 
coupling is tightened and made ready to 
connect to the heater. The manufactu 
ers claim considerable saving of 
and a more efficient installation. 

Booklet will be mailed on request 
Torit Mfg. Co., St. Paul, Minn 


—-+ 
Leonard Bishton-Botfield Dies 


Leonard Bishton-Botfield, President 
the Botfield Refractories Company, Phil 
adelphia, Pa. and also President of the 
Canadian Botfield Refractories Company 
Ltd., Canada, died on May 5th at Phila 
delphia, age 55. 

Mr. Botfield was affiliated with the Re 
fractories Industry for many years, suc 
ceeding his father, A. Bishton-Botfield 
as President of the Botfield Refractories 
Company in 1916. He was an outstand- 
ing figure in the refractories 


lal oO! 


Industry 
pioneered, and was responsible for, numer- 
ous important developments in the manu 
facture of high temperature cements 
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McKee Type 3-A 
Automatic Gas Fuel 
Steam Boiler. 


a CAST IRON LOWER PLATE 


1225 ORULEOD HOLES 





MCKEE SPECIAL ATMOSPHERIC 
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BUREAU OF STANDARDS INJEQTING TUBE 


New Type Automatic Gas Fired Steam Boiler 


Fuel Engineering Co., 
Rockford, Ill, has issued a four-page 
folder, describing the McKee Type 3-A 
Automatic Gas Fired Steam Boiler. The 
equipment has been specially de- 
signed to efficiently fire boilers of the 
a large combustion 
The burner has two 


The Eclipse 


burner 


water leg type where 


chamber 


is possible 


removable cast iron plates as shown in 
the sketch. 
with 1225 small holes, giving the burner 


The lower plate is drilled 


turndown qualities and preventing back- 
firing. The boiler is equipped with auto- 


matic pressure control. Copy of folder 


can be had on request. 


——__*— - 


New Company to Handle Barber 
Burner Products in Michigan 


The Barber Gas Burner Company of 
Michigan has just been incorporated under 
Michigan laws, and is a subsidiary of 
Barber Gas Burner Company of Cleve- 
land. Harry E. Kerr (president of the 
Cleveland Company) is president of the 
new concern and Edwin Booth is secre- 
tary Sales Office, Assembling and 
Service Plant and Warehouse are already 

yperation at 4475 Cass Avenue, De- 
troit, Michigan. With the imminent avail- 
ability of Natural Gas in the Detroit 
he new Company reports consid- 

erable interest and activity in this dis- 
on its well known products, Barber 
Automatic Jet Conversion Burners 
and Barber Gas Pressure Regulators. The 
Michigan Company plans to maintain an 
Sales and 
, and render a Home Heating 


irea, tft 
Gas 


Service Organization in 
this territory 


t 
Changes in Lincoln Electric Co. 
Personnel 
Electric 
following 
Sales Personnel. 
McKeighan has been trans- 
stationed 


ie Lincoln Company an- 


nounces the changes and pro- 


ns in its 


staff and is 


sales 


at 1712 Catalpa Drive, Dayton, Ohio, op- 


erating under the Cincinnati District 
Office, located at 5th & Baymiller 
Streets. 

Mr. J. B. McCormick has been trans- 
ferred from the Philadelphia office to the 
Pacific Coast, and is stationed at 3160 
Montecito Avenue, Fresno, California, 


under the personnel of the Los Angeles 
office at 812 Mateo Street. 

Mr. Paul W. James has been trans- 
ferred from the factory to 16% Crandall 
Street, Binghamton, New York, operat- 
ing under the Syracuse office, at 517 


Erie Boulevard, East. 
———@ 
Change of Address Notice 
The Advertising and Sales Promotion 


Dept., of Republic Steel Corporation. is 
removed to Republic Bldg., Cleveland, 
Ohio. 

This change of address affects the fol- 
lowing old addresses: S. A. Knisely, Adv. 
& Sales Prom. Mgr., Republic Steel Corp., 
Youngstown, O.; C. W. Ruth, Asst. Adv. 
Mer., Republic Steel Corp., Massillon, 
Ohio; F. H. Ramage, Asst. Sales Prom. 
Mgr., Republic Steel Corp., Youngstown, 
O.; Advertising Dept., Republic Steel 
Corp., Massillon, Ohio; Sales Promotion 
Dept., Republic Steel Corp., Youngstown, 
Ohio. 
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Atmospheric Ring Burners 


Made up of three independent burners 
which may be used singly, in pairs, or in 
triple. Constructed of heavy cast iron with 
two rows of raised gas port holes. An ample 
quantity of secondary air is supplied to each 
flame port, thus insuring perfect combus- 
tion and freedom from over-heating. Full 
details are contained in our free catalog. 
Please write for a copy. 


Cedar Ge PLIANE (6. 
Cedar Rapids F 


Western Representative: as Representative: 
c. B. BABCOCK CO. H. McPHERSON 
135 Bluxome Street 550 Stuart Street 
San Francisco, Calif. Boston, Mass. 











Hays Double Seal 
Copper Connections 


Doubly Sealed—Doubly Tight 


Hays Double Seals grip copper pipe 
in a “double hitch” that makes a 
joint that will resist great mechan- 
ical strains. 
Double Seals are copper to copper with no 
intermediate sealing agent to ever worry 
about. Double Seals were selected in the 
piping of “Sleeping Gases” to every oper- 
ating room in a large western hospital. Use 
them wherever copper pipe is used, they 
give plus protection to copper piping. 
Write for new 24 page catalog. 


HAYS MFG. CO. 
ERIE, PA 








The Reliable Shut-Off for 
Street Mains 


Equipped with Improved 
Patented Locking Sleeve, 
which locks both handles 
to the pipe. Stopper can- 
not slip. Gas cannot pass. 


Safety Gas Main Stopper Co. 
523 Atlantic Avenue, Brooklyn, New York 
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“THE BOOK OF THE YEAR” 


A VALUABLE AID TO EACH 
OF YOUR SALESMEN 


**A Book Like This Has Long 
Been Needed To Enable Our 
Salesmen to Present A 
Sound and Convincing At- 
tack on This Most Worth- 
while Business of our Indus- 
try.” 


A. M. Beebee, 

Gen. Supt. Gas Dept. 
Rochester G & E Co., 
Rochester, N. Y. 


“A Real Contribution 
To The Gas Industry.” 


R. A. Koehler, 
Chairman, A.G.A. 
Water Heating 
Committee 


CONTENTS: 


Chapter 1—Engineering ABC's 
Chapter 2—Water Heater Types 
Chapter 3—Hot Water—How Much? 
Chapter 4—Gas Consumption for Water Heating 
Chapter 5—Water Piping & Installation NNSA SSSA TARSAL OREO DSSS DS 
Chapter 6—What Size Heater ; AMERICAN GAS JOURNAL 

Chapter 7—Automatic Heater Accessories ‘Wehasteesr &e 

Chapter 8—Competitive Water Heating 
Chapter 9—Hot Water—For What? 


Order Your Copies NOW—> 


Single copies $1.50 postpaid 


Liberal discounts for quantities. 
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copies of Household Gas Water Heat- 
ing with invoice to 
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Follow the red arrows to the ideal combina- 
tion for gas distribution mains—pipe that 
lasts a century—joints that are gas-tight 
under all working pressures. The cast iron 
pipe shown at right has been in service in 
Boston’s distribution system for 100 years. 


Nor is there any doubt about the bottle- 
tightness of these improved mechanical 
joints as made by C. I. P. R. A. members. 
The A. G. A. laboratory settled that question 
by rigid tests. Field performance clinched 
it. Cast iron pipe—bell and spigot, plain end 
or flanged—is available in 1% to 84 inches 
diameter. 
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